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pederal  J^ofs 

have  staunchly  served  for  a 

^)uarter  of  a  (^entury 


For  steep  roofs  the  perma¬ 
nent  red  finish  of  Federal 
Interluiksng  Tile  makes 
painting  unneeessary.Their 
Kuter- proof  qualities  da 
away  with  the  need  for 
(omposition  cohering.  Be¬ 
cause  of  their  attractive 
appearance,  they  make  the 
ideal  roof  for  public  build¬ 
ings  as  well  as  for  indus¬ 
trial.  There  is  also  a  t\pe  of 
^"deral  Tile  for  all  fiat  decks 


ONLY  the  test  of  time  can  prove  that  a  roof  is 
truly  economical. 

For  a  quarter  of  a  century  Federal  Cement 
Tile  Roofs  have  met  this  test  —  and  met  it  under  the 
severest  conditions  of  industrial  service. 


Sun-proof,  freeze-proof,  rust-proof  and  fire-proof, 
they  have  also  successfully  resisted  attacks  from  gases, 
smoke  and  acid  fumes. 


And  that  has  meant  permanent  freedom  from  roof 
repairs  and  renewals. 

Add  to  this  enduring  economy  the  marked  savings 
on  the  steel  super-structure  or  frame,  duetto  the  light 
weight  of  Federal  Tile,  and  you  can  see  why  these  pre¬ 
cast,  reinforced  concrete  slabs  have  become  the  standard 
permanent  roof  material  of  America. 

Backing  up  Federal  Roofs  is  an  engineering  and  in¬ 
stallation  service  which  assures  additional  savings  on  the 
job.  We  will  gladly  give  you  detailed  information  about 
this  service  without  placing  you  under  any  obligation. 


Made,  Laid  and  Guaranteed  by  the 
FEDERAL  CEMENT  TILE  COMPANY 


60S  South  Dearborn  Street,  Chicago,  Illinois 
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Bureaucracy 

IN  Engineering  Neivs-Record,  Aug.  12,  there  was  pub¬ 
lished  an  editorial,  “Once  More  the  Navy  Exonerates 
Itself.”  That  editorial  was  a  criticism  of  the  Navy 
Department  not  only  for  its  gross  neglect  of  ordinary 
precautions  in  the  storage  of  explosives  at  Lake  Den¬ 
mark,  N.  J.,  but  for  the  easy  designation  by  a  Navy 
Board  of  Inquiry  of  the  explosion  at  that  arsenal  as  an 
act  of  God.  The  editorial  has  come  to  the  attention  of 
T.  Douglas  Robinson,  acting  secretary  of  the  Navy,  and 
Mr.  Robinson  has  addressed  a  letter  to  this  journal, 
which  passes  over  without  comment  the  .specific  criticisms 
of  the  editorial  but  .says :  “I  have  read  the  article  to  w’hich 
you  refer  and  consider  it  grossly  unfair,  not  only  to  the 
Navy  Department,  but  to  your  own  country.”  This 
sentence  is  commended  to  the  citizens  of  the  United 
States  as  a  brilliant  example  of  what  bureaucracy  does. 
Mr.  Robinson  has  been  a  government  official  for  but  a 
few  months,  but  already  he  takes  on  all  of  the  airs  and 
trappings  of  the  generation-old  bureau  head.  If  one 
presumes  to  criticise  the  Navy  Department,  forsooth, 
one  becomes  a  traitor  to  one’s  country.  If  Mr.  Robin¬ 
son  is  reporting  the  true  spirit  of  the  Navy  Department, 
we  can  only  feel  more  strongly  than  ever  before  that 
Congress  or  the  President  or  some  one  outside  of  the 
department  had  better  investigate  the  Lake  Denmark 
explosion. 

Commendable  Co*operation 

The  campaign  for  the  abolition  of  cross-connections 
between  city  water-supply  systems  and  any  and  all 
other  sources  of  supply  of  possibly  dangerous  quality  is 
being  met  with  a  commendable  spirit  of  co-operation  in 
many  quarters.  An  instance  of  this  is  reported  in  a 
paper  on  “Cross-Connections  in  Chicago,”  by  Arthur 
E.  Gorman,  in  the  Jout'nal  of  the  American  Water  Works 
Association  for  June.  The  local  department  of  public 
works  having  prohibited  all  cross-connections,  it  got  in 
contact  with  the  chief  engineer  of  the  Chicago  Board 
of  Fire  Underwriters,  “whose  chief  engineer,”  says  Mr. 
Gorman,  “adopted  a  policy  which  is  not  only  legally 
sound,  but  also  has  been  of  material  assistance  in  cer¬ 
tain  cases  where  stubborn  resistance  was  anticipated.” 
That  policy  was  to  remove  insurance  rate  credit  on  any 
illegal  cross-connection  as  soon  as  notified  of  the  ex¬ 
istence  of  such  connections.  With  such  co-operation  as 
this  the  elimination  of  deadly  cross-connections  will  be 
hastened. 


Under  Water 

Laying  pipe  under  water  affords  the  engineer  endless 
J  opportunities  to  exercise  his  ingenuity.  Of  scores 
of  submerged  pipe  laying  jobs  described  in  this  journal 
in  the  last  half  century  the  methods  of  no  two  have  been 
alike  in  all  details  and  while  the  ways  used  fall  into  a 


few  general  clas.ses  there  is  only  a  family  resemblance 
between  many  of  the  jobs  in  the  same  class.  Perhaps 
\'ancouver,  B.  C.,  has  as  many  submerged  water-supply 
mains  as  any  city  in  the  world.  .An  article  in  this  issue 
describes  the  late.st  of  these — about  the  twentieth  thus 
far  laid,  with  more  to  come.  Not  all  tho.se  put  under 
water  are  now  in  use,  partly  for  reasons  that  have 
nothing  to  do  with  the  integrity  of  the  submerged  pipt‘. 
Mr.  Brakenridge’s  article  is  notable  both  for  the  method 
it  de.scribes  and  the  clearness  and  fullne.ss  of  the  illus¬ 
trated  de.scription  of  the  block  and  tackle  system 
employed. 

Bud  Building  .4gain 

IF  THE  decision  of  the  District  of  Columbia  Court  of 
Appeals  again.st  the  .steel  contractor  and  the  architect 
in  the  Knickerbocker  Theater  case  (reported  two  weeks 
ago,  p.  291  and  in  this  issue,  p.  :I86)  turns  out  to  be 
sound  law,  the  movement  to  improve  building  procedure 
by  assuring  more  definite  technical  control  and  respon¬ 
sibility  in  building  will  receive  a  serious  setback.  The 
judge  who  decided  the  Wa.shington  case  built  up  an 
array  of  precedents  to  e.stablish  his  assertion  that  the 
contractor  is  not  liable  to  any  third  party  “after  the 
work  has  been  completed  and  accepted  by  the  owner  of 
the  building.”  With  this  assertion  he  strengthens  the 
hands  of  those  who  believe  in  the  doctrine  of  getting 
away  with  it:  the  doctrine  that  their  .skirts  are  clear 
if  they  can  manage  to  finish  the  job  and  get  the  owner 
to  accept  it.  Not  only  the  contractor,  however,  but  the 
architect  also  is  exculpated  by  the  amazing  judicial 
findings  of  the  Wa.shington  judge.  Apparently  the 
architect  too  is  free  of  responsibility  so  long  as  he  can 
get  the  owner  to  accept  the  building — though  the  owner 
obviously  knows  nothing  about  the  strength  or  suffi¬ 
ciency  of  the  building  except  what  the  architect  tells 
him.  For  a  long  time  the  trend  in  improvement  in 
building  practice  has  been  in  the  direction  of  making 
architect  and  engineer,  on  the  one  hand,  and  contractor 
on  the  other,  conscientiously  answerable  for  the  results 
of  their  work.  The  Di.strict  of  Columbia  decision  is 
against  this  trend,  and  thus  is  a  backward  movement. 
It  is  inimical  to  sound  professional  practice  and  sound 
building. 

The  Passing  Pioneers 

ALMOST  the  last  of  the  pioneers  in  American  railway 
l\.  location  passed  when  William  Hood  died  last  week. 
He  was  born  when  there  were  less  than  5,000  miles  of 
railway  in  the  whole  United  States  and  when  he  gradu¬ 
ated  from  Dartmouth,  still  a  lad  though  he  had  served 
two  years  in  the  Union  Army,  the  great  transcontinental 
lines  were  in  their  swaddling  clothes.  For  more  than 
fifty  years  their  development  was  a  major  part  of  his 
life,  and  when  he  laid  down  the  reins  of  active  service 
in  1921  he  had  to  his  credit  the  location  and  the  con- 
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struction  of  many  miles  of  mountain  and  desert 
railway  a.s  any  man  of  his  own— or  of  any  other — time. 
Only  the  other  day  a  contemporary  of  his  remarked  that 
he  was  the  premier  locating  engineer  of  the  great  rail¬ 
way  building  era  and  that  his  feat  of  personally  laying 
out  the  Southern  Pacific’s  line  from  the  coast  to  El 
Pa.so,  a  location  which  has  stood  with  only  strategic 
changes  for  forty  years,  was  the  outstanding  location 
feat  of  the  century.  The  art  of  railway  location  and 
the  .science  of  railway  building  are  in  the  doldrums;  the 
era  of  their  need  has  passed.  Only  a  few  of  the  pio¬ 
neers  are  left.  Their  successors  in  the  profession  of 
engineering  can  do  no  le.ss  than  to  pay  them  a  parting 
tribute  as  they  leave  the  scene. 

Foolish  Publicity  Methods 

PUBLICITY  methods  will  probably  always  be  varied 
and  my.sterious,  and  subject  to  many  differences  of 
opinion.  But  there  can  hardly  be  much  difference  of 
opinion  about  the  bad  taste  and  unwisdom  of  some  pub¬ 
licity  efforts  in  which  the  steel  and  the  lumber  interest' 
respectively  have  recently  indulged.  The  steel  fabri¬ 
cators’  organization  sent  out  a  news  item  on  steel  house 
con.struction  not  long  ago,  which  a.sserted  that  “steel 
hou.ses”  (whatever  these  may  be)  are  much  cheaper 
than  ordinary  houses  and  in  some  cases  have  cost  only 
half  as  much.  The  lumber  manufacturers’  organization 
now  fights  back  in  the  steel-versus-lumber  war  by  send¬ 
ing  out  a  press  notice  saying  that  the  first  steel  house 
built  in  the  L’nited  States  has  proved  to  be  hard  and 
costly  to  heat — in  detail,  a  one-story  five-room  building 
took  10  J  tons  of  coal  last  winter  to  heat  it,  and  the  occu¬ 
pants  were  uncomfortably  cold  at  that.  Of  these  two 
publicity  attempts,  the  first  one  is  obviou.sly  misleading, 
presumably  through  ignorance  or  misinformation,  while 
the  second  one  is  absurd  in  every  possible  respect,  and 
incidentally  suppres.ses  the  fact  that  the  house  in  ques¬ 
tion  has  its  walls  composed  not  of  steel  but  of  stucco  and 
plaster,  applied  to  steel  members  framed  very  much  like 
the  wood  studding  in  ordinary  frame  houses,  many  of 
which  have  similar  stucco  and  plaster  wall  sheathing. 
The  engineer,  a  friend  of  both  steel  and  lumber,  is  little 
likely  to  be  edified  by  either  kind  of  publicity  information ; 
the  effect  on  the  citizen  in  general  will  be  almost  as 
unfavorable:  and  the  net  result  is  that  the  two  publicity 
items  fail  to  spread  information  and  fail  to  inspire  a 
liking  for  steel  or  lumber. 

Town  Roads 

PUBLIC  roads  officials  are  becoming  conscious  of  a 
town-road  situation.  An  article  in  this  issue  out¬ 
lines  the  problem  and  suggests  a  solution.  This  article 
should  be  read.  In  Wi.sconsin,  where  the  writer  has 
had  most  of  his  highway  engineering  experience,  appre¬ 
ciation  of  the  important  functions  of  the  town  road  is 
particularly  keen.  The  new  state  law — it  is  barely  two 
years  old  —  providing  and  allotting  highway  income, 
specifically  includes  the  town  road  and  the  village  street 
as  recipients  of  tax  money  in  definite  amounts.  This 
includes  motor  vehicle  license  and  gasoline  tax  money 
which  never  previously  in  the  United  States  has  been 
granted  to  road  administration  units  smaller  than  coun¬ 
ties.  Because  it  shares  in  the  general  road  fund  is 
perhaps  the  reason  why  township  road  management  has 
come  especially  into  notice  by  the  state  road  maintenance 


engineer.  What  he  has  to  tell  of  towmship  road  condi¬ 
tions  in  Wisconsin  is  not  different  from  the  story  in 
other  states:  It  is  that  the  township  road  supervisor 
frequently  changed,  without  highw'ay  training,  without 
adequate  equipment  and  with  little  money  does  a  poor 
job.  The  article  offers  centralization  as  a  cure.  Sub¬ 
stantially  it  would  have  town  road  work  done  by  the 
county.  The  argument  need  not  be  repeated!  The  plan 
has  indisputable  advantages;  the  average  of  town  road 
improvement  would  probably  be  higher  if  the  counties 
directed  township  expenditure.  By  the  same  token 
county  road  improvement  would  average  better  if  state 
public-roads  commissions  managed  the  work.  There 
are  many  w’ho  take  the  conclusion  still  further.  Per¬ 
haps  this  is  a  certain  way  to  better  town  road  admin¬ 
istration.  Is  it  the  only  good  way?  How  about  the 
way  of  Glen  Haven  the  town  which  the  article  praises 
for  its  accomplishments  in  local  road  improvements? 
It  didn’t  call  in  the  county  to  do  its  housekeeping. 


Water  and  the  National  Future 

Herbert  hoover  has  fairly  won  his  reputation  as 
the  most  forward-looking  of  our  public  men.  While 
his  colleagues  and  contemporaries  have  been  indulging 
in  the  usual  political  platitudes,  he  has  been  devoting 
his  engineering  mind  to  those  economic  fundamentals 
that  may  not  have  the  historic  vote-getting  appeal,  but 
which  nevertheless  mean  more  to  the  future  of  the 
country  than  the  details  of  tariff  and  world  courts. 
Waste  and  its  prevention,  organized  knowledge  of  eco¬ 
nomic  trends,  reduction  of  unnecessary  parts  and  styles, 
the  development  of  a  serviceable  governmental  depart¬ 
ment  out  of  what  had  been  merely  a  routine  record 
office,  all  testify  to  his  sane  view  of  what  the  country 
needs.  He  has  now  embarked  on  a  new  campaign  of 
public  education  along  a  course  which  has  been  halt¬ 
ingly  pursued  by  engineers  for  some  time,  but  which 
needs  the  commanding  direction  of  one  who  so  com¬ 
pletely  holds  the  confidence  of  the  average  American. 

This  new  interest  that  the  Secretary  is  displaying  is 
in  the  proper  development  of  the  waters  of  the  United 
States.  The  first  indications  of  this  appeared  some 
months  ago,  but  it  has  been  rising  in  force  for  some 
time,  culminating  in  the  two  or  three  speeches  that 
Mr.  Hoover  has  made  within  the  last  month  on  a  West¬ 
ern  tour.  These  speeches  are  all  directed  toward  one 
end,  though  they  are  different  in  tone  and  somewhat 
different  in  detail.  The  Secretary  has  recognized  the 
need  for  a  more  co-ordinated  and  sensible  development 
of  the  water  systems  of  the  United  States,  and  he  has, 
as  is  his  custom,  developed  a  finished  theory  of  what 
should  be  done  in  order  to  make  proper  progress. 

His  theme  is  quite  simple.  Water  is  the  prime  neces¬ 
sity  of  human  life.  It  enters  into  many  phases  of 
existence.  Our  drainage  systems,  as  the  Secretary  calls 
them — that  is,  our  great  rivers  and  their  tributaries — 
have  four  important  functions.  From  them  can  be  gen¬ 
erated  power;  on  them  may  be  operated  freight  car¬ 
riers;  waters  may  be  drawn  off  to  irrigate  arid  lands, 
and  finally  they  are  the  sources  of  the  sanitary  services 
of  our  cities  for  both  w'ater  supply  and  waste  disposal. 
More  than  that  the  unrestrained  river  carries  always  a 
potential  flood  danger  which  needs  probably  more  con¬ 
sideration  than  the  beneficial  uses. 
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All  this  is  elementary,  of  course,  but  when  we  come 
to  our  major  drainage  systems — the  Mississippi,  the 
Columbia,  the  Colorado,  the  St.  Lawrence — the  conflict¬ 
ing  demands  of  these  uses  and  the  conflicting  control 
of  various  governmental  units  extending  over  large  areas 
make  most  complicated  the  proper  development  of  any 
system.  Shall  the  w’ater  be  used  for  power?  Shall  it 
be  used  for  navigation  or  for  irrigation  or  for  domestic 
supply,  or  shall  it  be  used  for  all  or  some  of  these,  and. 
if  so  used,  who  shall  direct  its  use?  Who  shall  plan 
how  much  shall  be  diverted  for  each  use  and  who  shall 
exercise  control  thereof?  Is  irrigation  paramount  or 
is  power  development?  And  in  either  case,  has  the 
federal  government,  the  state  government,  or  even  the 
municipality  the  rights  of  control?  These  are  ques¬ 
tions  which  are  disturbing  all  through  the  country,  and 
they  are  questions  which  are  not  being  satisfactorily 
settled. 

Nothing  so  stirs  up  controversy  or  so  defies  .settlement 
as  the  disposition  by  use  or  locality  of  any  given  water 
source.  Both  our  law  and  practice  have  failed  to  meet 
the  modern  situation. 

Mr.  Hoover  has  a  plan  for  settlement.  He  believes 
that  there  should  be  enough  intelligence  in  the  United 
States  to  organize  for  the  future.  The  areas  surround¬ 
ing  our  rivers  are  in  many  cases  in  imminent  danger 
of  flood.  Some  way  should  be  found  to  prevent  such 
floods.  Power  from  flowing  water  is  a  demand  of  the 
future.  Of  the  55,000,000  hp.  available  in  this  country, 
less  than  11,000,000  has  been  developed.  We  could  not 
use  the  whole  55,000,000  immediately,  but  we  probably 
can  in  the  next  generation.  Of  the  25,000  miles  of 
inland  waterways  in  this  country,  10,000  miles  have 
been  modernized,  but  those  that  have  been  modernized 
are  in  isolated  sections  and  rarely  usable  as  a  system. 
There  are  30,000,000  acres  of  irrigable  lands  yet  un¬ 
developed,  and  while  it  has  been  only  too  clearly  shown 
of  late  that  the  irrigation  is  a  hazardous  occupation, 
Mr.  Hoover  is  probably  right  when  he  says  that  fifty 
years  from  now  will  see  us  carefully  encouraging  and 
accelerating  the  agricultural  production  of  the  country. 
To  meet  these  conditions  Mr.  Hoover  proposes,  there¬ 
fore,  that  we  organize  commissions  for  each  of  the 
great  drainage  systems,  commissions  on  which  will  be 
represented  federal,  state,  and  independent  technical 
members.  These  commissions  would  be  advisory  and 
judiciary  in  character.  They  w'ould  not  spend  money 
or  administer  projects  or  construct  anything.  But  they 
would  consider  engineering  data,  think,  plan,  devise, 
advise,  co-ordinate,  negotiate,  and  recommend  what  ad¬ 
ministrative  bodies,  either  national,  state  or  local,  should 
do  the  actual  work,  and  upon  such  recommendations  the 
administrative  and  executive  work  would  devolve  upon 
single-headed,  responsible  bodies  representing  whatever 
part  of  our  national  system  seems  best  for  the  par¬ 
ticular  case. 

The  broad  vision  that  Secretary  Hoover  displays  is 
encouraging  and  to  be  encouraged.  It  is  not  necessary 
to  agree  completely  with  him  in  his  forecast  of  imme¬ 
diate  necessities.  Indeed,  it  may  seem  to  many  that 
his  vision  regarding  the  demands  of  irrigation  and  of 
navigation  is  over-optimistic.  Irrigation,  as  a  subsi¬ 
dized  business,  has  been  a  failure.  River  navigation, 
as  promoted  and  conducted  in  the  past,  is  economical 
only  if  the  charges  are  carefully  distributed  to  some 
one  other  than  the  carrier  or  consumer  of  the  goods 
transported.  But  both  irrigation  and  waterway  navi¬ 


gation  have  been  too  much  in  the  hands  of  the  politician 
and  too  little  in  the  hands  of  the  engineer  and  economi.st. 
It  is  the  possibility  of  changing  this  that  makes  Mr. 
Hoover’s  plan  appealing.  Its  effect  would  be  to  take 
this  kind  of  development  for  the  future  out  of  the  hands 
of  political  manipulators  and  put  it  in  the  hands  of 
scientific  planners — to  separate  the  vision  from  the  exe¬ 
cution,  to  see  the  problem  as  a  whole  even  though  its 
doing  shall  be  in  minute  part. 

We  seem  to  be  getting  along  very  slowly  on  the  big 
problems  connected  with  our  waterways.  The  Colorado 
River  continues  to  flow  to  the  Gulf  of  California  with 
the  prospect  of  a  de.structive  flood  in  the  Imperial  Val¬ 
ley  at  any  time.  The  St.  Lawrence,  with  its  potentiali¬ 
ties  of  navigation  and  power  almost  unlimited,  remains 
a  political  problem.  The  Mississippi  and  the  Columbia 
and  the  Tenne.ssee  all  are  being  tackled  piecemeal,  if  at 
all.  If  we  are  going  to  get  anywhere  with  them,  we 
must  look  forward  to  their  co-ordinate  development,  and 
to  do  that  we  mu.st  take  some  bright  vision  of  the  future 
such  as  Herbert  Hoover  now  is  trying  to  put  before  his 
fellow  citizens. 


Water  Purification  Advances 

HEN  the  Albany  water  filtration  plant  was  put 
in  u.se  over  a  quarter  century  ago  it  marked  an 
epoch  in  water  treatment.  England  had  been  using 
slow  sand  filters  for  seventy  years  but  with  a  very  few 
exceptions  they  had  not  been  u.sed  in  America.  The 
Albany  plant,  with  all  European  experience,  the  Law¬ 
rence  experiments  of  the  Mas.sachusetts  State  Board  of 
Health  and  the  new  city  plant  at  Lawrence  to  profit  by, 
set  the  standard  for  slow  sand  filters  in  this  country. 
But  growih  of  population,  and  also  of  a  pollution  heavy 
at  the  start,  combined  with  advances  in  the  art  of 
water  treatment,  gradually  led  to  supplementary  meas¬ 
ures  at  Albany.  Carried  out  to  meet  emergencies  and 
always  with  a  new  and  better  supply  in  prospect,  the 
supplementary  measures  were  somew’hat  makeshift  in 
character.  Two  or  three  years  ago  the  city  was  wise 
enough  to  call  on  the  engineer  for  the  original  plant 
to  recondition  it  and  the  various  additions  so  they  would 
Serve  until  a  new  supply  can  be  introduced.  How  that 
was  done  is  well  told  by  Allen  Hazen  on  other  pages  of 
this  issue. 

To  meet  almost  unmatched  water  treatment  burdens, 
e.spocially  as  regards  pollution,  Albany  now  uses  double 
aeration,  coagulation,  double  filtration  and  chlorination. 
Coagulation  and  pre-filtration  together  are  virtually  the 
equivalent  of  mechanical  or  rapid  filtration,  which  had 
been  in  use  a  dozen  years  when  the  first  Albany  filters 
were  built,  but  was  still  in  the  development  stage,  with 
many  doubting  its  efficiency  and  many  oppo.sed  to  the 
use  of  a  coagulant.  Since  then  mechanical  filters  have 
been  greatly  improved  in  process  and  structurally. 
Chlorination  has  come  into  wide  u.se.  Aeration  has  been 
carried  forward. 

The  Albany  plant  is  a  notable  example  of  how  the 
engineer  combines  for  the  service  of  man  as  many 
forces  of  nature  as  may  be  necessary,  in  case  of  emer¬ 
gencies  going  temporarily  into  complication  and  ex¬ 
pense  that  he  would  gladly  avoid — as  Mr.  Hazen  makes 
clear  when  he  states  that  a  relatively  pure  gravity 
supply  is  now  the  proper  recourse  for  Albany,  as  indeed 
he  believes  would  have  been  preferable  in  the  late  nine¬ 
ties. 
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Pulling  1,200  Ft.  of  18-In.  Cast-Iron  Pipe  Across 
Burrard  Inlet,  Vancouver,  B.  C. 

Pipe  Assembled  on  Chute  on  Tidal  Flat  and  Hauled  Across  Inlet  by  Cables  Pulled  by  Donkey  Engine 
Located  at  Rear  End  of  Pipe — Main  Put  Into  Service  Immediately 

By  C.  Brakenridge 

city  Engint'er,  Vancouver,  B.  C. 


THF]  most  intere.sting  feature  in  the  construction 
of  the  third  water-supply  conduit  from  Seymour 
Creek,  recently  put  into  commission  by  the  city 
of  Vancouver,  B.  C.,  wa.'j  the  crossing  of  Burrard  Inlet 
at  the  Second  Narrows  by  the  first  of  four  18-in. 
flexible-joint  cast-iron  submerged  mains.  The  pipe  for 
the  crossing  was  put  together  on  a  chute  and  pulled  or 
pushed  across  by  cables  and  pulleys  operated  by  donkey 


rents  at  ebb  and  flow,  which  attain  a  velocity  of  seven 
knots  or  more  at  times,  reduced  the  actual  period 
available  for  pulling  to  about  half  an  hour  at  low-water 
slack.  The  southern  shore  is  a  steep  bluff  with  a  very 
narrow  beach  at  the  foot.  The  Canadian  Pacific  Ry. 
tracks  run  parallel  to  the  shore  on  a  cut  and  fill  at 
the  back  of  the  beach. 

In  laying  twelve  earlier  lines  across  the  inlet  the 
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PLAN.  PHOFII.K  ANI>  DIOTAILS  OP  Sl'HMEHGEI)  PIPE  LAYI.NG  JOB.  BUItRARD  INLET,  V.ANCOrVER,  B.  C.,  W’ATER  SUPPLY 
The  rutin-  1.2uit-rt.  of  pipe  was  assrnibled  on  shore  and  hauled  across  by  the  donkey  engine  and  cable  equipment  shown. 


engines  located  at  the  rear  end  of  the  pipe  and  chute, 
as  shown  by  the  accompanying  plan,  profiles  and  views. 
The  third  conduit  extends  from  an  intake  on  Seymour 
Creek  to  Little  Mountain  reservoir  near  the  center  of 
the  Greater  Vancouver  Water  District.  It  is  of  A-  to 
i‘.i-in.  steel,  has  a  diameter  of  36  in.  and  a  length 
of  about  13  miles.  The  18-in.  submerged  main  has  a 
carrying  capacity  of  9  U.  S.  m.g.d.,  as  shown  by  a 
Venturi  meter  on  the  36-in.  conduit. 

The  gap  to  be  closed  at  Burrard  Inlet  consisted  of 
1.200  ft.  of  completely  submerged  course  and  1,200 
ft.  of  tidal  flat  on  the  north  shore.  The  range  at  spring 
tides  is  about  14  ft.  The  tidal  flat  and  the  working 
platform  were  completely  covered  at  high  water;  and 
this,  combined  with  the  necessity  for  guarding  against 
the  slightest  interruption  to  navigation,  made  special 
planning  necessary.  The  leading  and  calking  of  the 
joints  in  the  a.s.sembled  pipe  could  only  be  carried  on 
after  the  tide  had  fallen  sufficiently.  No  pulling  could 
be  done  during  high-water  slack;  and  the  rapid  cur- 


donkey  engine  had  been  placed  about  half-w’ay  up  the 
bluff,  which  called  for  overhead  tackle  platforms  across 
the  tracks.  This  time,  the  location  of  the  pipe  line 
made  it  necessary  to  reverse  the  order  of  things, 
and  place  the  donkey  engine  on  the  north  shore  near  the 
assembled  pipe.  The  pulling  cables  were  led  from  the 
forward  end  of  the  pipe  line  across  the  Narrows,  around 
a  set  of  blocks  on  the  south  shore,  and  back  again  to 
the  pulling  tackle. 

The  tackle  platform  was  500  ft.  long,  and  the  donkey 
engine  stood  at  the  north  end.  The  donkey  was  a 
logging  hoisting  engine  with  12xl4-in.  cylinders,  and  a 
line  pull  of  35,000  lb.  under  175  lb.  boiler  pressure. 
The  pull  was  tran-smitted  through  a  li-in.  steel  cable 
to  the  4-sheave  pulling  blocks.  These  were  in  turn 
connected,  either  directly  to  a  200-ton  balancing  block, 
or  to  a  2-in.  whip-line  when  the  doubled  power  was 
needed.  In  the  diagram  the  movable  4-sheave  pulley 
block  is  shown  attached  to  the  whip-line,  which  is 
bent  around  one  sheave  of  the  balancing  block.  When 


SUBMKRGKD  WATER  MAIX  CROSSIXO  AT  VANCOITVER 
Left — Liokinp  north  arroaa  Sec-ond  Narrows  from  steep  southern 
bluff.  TreiU'h  In  foreKrountt  leads  to  culvert  un<ler  the  G.  r.  R.  tracks. 
Notch  in  northern  shore  line  la  end  of  dredped  channel.  Behind  It  la 
tidal  flat,  with  pulling  platform  at  the  rlKht  of  the  chute  and  the 
assembled  pljie.  The  white  imtch  is  the  tackle  platform  with  the 
donkey  enRlne  at  the  north  end.  The  lower  en<l  of  Seymour  Valley 
is  8<'en  in  the  distance  at  the  back  of  the  w«Mided  terraces  of  gnivel 
which  frInKe  the  northern  mountains. 

Right — Looking  south  across  tidal  flat  an<i  Second  Narrows  to  steep 
southern  shore.  The  tackle  platform  Is  seen  at  the  left  of  the  ptjH- 
line.  The  4-sheave  pulling  blocks  and  their  Ijk-ln.  steel  cable  rest  on 
the  platform,  the  2-In.  whip-line  lying  between. 


using  the  lower  power,  the  whip-line  was  taken  off  and 
a  bridle  was  led  from  the  movable  4-sheave  block  and 
put  round  the  nearer  sheave  of  the  balancing  block. 
This  block  was  in  turn  connected  by  a  short  2-in.  cable 
bent  around  the  second  sheave  to  the  two  sets  of  pulling 
clamps.  Each  clamp  consisted  of  a  pair  of  grooved  steel 
plates,  6  ft.  long,  3  in.  thick,  and  8  in.  wide,  held 


200-TON  BALANCING  BLOCK  AND  PULLING  CABLES 
Ju.st  beyond  It  are  the  two  friction  clamps  which  grip  the 
ends  of  the  two  2-tn.  pulling  cables,  and  the  short  connect¬ 
ing  length  which  equalizes  the  pull  on  the  cables.  The  2-ln. 
whlp-llne  Is  seen  in  the  foreground  passing  around  the 
nearer  sheave.  One  end  is  attached  to  a  deadman,  and 
the  other  Is  connected  to  the  movable  4-sheave  block.  When 
the  double  power  given  by  the  whlp-llne  Is  not  required, 
the  whip-'iine  is  taken  off  and  replaced  by  a  bridle  connected 
directly  to  the  4 -sheave  block. 


together  by  fourteen  11 -in.  bolts.  These  clamps  were 
taken  off  and  replaced  in  a  fresh  position  after  each 
section  of  the  pull  had  been  completed.  The  length  of 
the  pull  without  the  whip-line  was  400  ft.,  and  with  the 
whip-line  200  ft.  A  minimum  clearance  of  4  ft.  was 
maintained  between  the  moving  cables. 

The  2-in.  pulling  cables  led  from  the  pulling  clamps 
on  the  north  shore,  across  the  Narrows  to  the  south 
shore,  around  a  group  of  300-ton  single-.sheave  blocks 
anchored  to  a  large  deadman  set  in  concrete,  and  back 
again  across  the  Narrow’s  to  two  sets  of  100-ton  bal¬ 
ancing  blocks,  w’hich  occupied  the  bights  of  two  doubled 
IJ-in.  cables  that  were  attached  to  the  pipe  line  at  four 
gripping  points.  The  first  of  these  grips  was  taken 
at  the  back  of  the  bell  on  the  end  of  the  fir.st  pipe 
length,  and  the  others  at  intervals  of  300  ft.,  the  last 
300  ft.  acting  as  a  drag  to  keep  the  pipe  in  line.  A  wooden 
nose  was  held  in  place  on  the  front  end  by  a  IJ-in.  wire 
cable  which  ran  inside  the  entire  length  of  the  assem¬ 
bled  pipe,  enough  tension  being  put  on  this  internal 
cable  by  a  2-in.  screw  and  nut  to  take  the  pressure  off 
the  lead  joints  while  the  pipe  was  being  pulled.  The 
nose  of  the  pipe  was  lashed  to  shackles,  which  in 
turn  encircled  the  attachment  cables,  thus  keeping  the 
nose  close  to  the  cables  w’hile  in  motion.  The  attach¬ 
ment  cables  were  lashed  to  every  alternate  pipe-length 
with  }-in.  wire  line,  which  kept  all  four  in  place  on 
^  the  top  of  the  pipe  while  the  balancing  blocks  equalized 
the  pull. 

The  chute  was  carried  by  trestles  at  3-ft  intervals. 
The  alternate  trestles  consisted  of  four  4x4-in.  posts, 
driven  to  bearing,  and  capped  with  6x6-in.  x  16-ft. 
pieces.  This  width  provides  for  the  placing  of  a  chute 
on  the  other  side  of  the  tackle  platform  when  pulling 


Vol.  97,  No.  10 


a  second  lenpth  of  pipe  at  a  later  date.  .Additional  diameter,  and  were  each  of  300  tons  capacity.  One  took 
support  was  jriven  to  the  .structure  by  tre.stles  resting  the  inner  pulling  cable  while  the  other  two  guided 
on  mudsills  in  the  interspaces.  The  two  stringers  under  the  outer  cable  around  the  bight  of  the  inner  one. 
the  chute  were  of  6x8-in.  timbers  on  edge,  placed  2  ft.  It  was  neces.sary  to  install  the  complete  .system  of  Y’s 
apart.  These  were  crossed  by  6x6-in.  bearers  3  ft.  anjl  valves  on  both  the  north  and  south  shores,  so  that 
apart.  The  chute  was  made  of  4xl6-in.  timber  on  the  the  submerged  main  when  laid  could  be  put  into  service 
bottom,  and  the  sides  of  2x6-in.  stuff.  The  bells  of  the  at  once.  On  the  south  shore  the  new  submerged  main 


LOOKING  ALONG  ASSE.MBLED  PIPE  SLIGHTLY  EAST  OF  NORTH 


The  pair  of  100-ton  balanchiB  blocks  and  the  wooden  cable 
spreader  are  seen  In  the  forepround.  One  2-In.  pnllinB 
cable  is  in  position,  clamped  round  the  nearer  sheave  of 
its  balancing;  block  :  bvit  the  cable  going  to  the  right-hand 

pipe  rested  on  shoes,  4x15x24  in.,  in  which  recesses  3 
in.  deep  had  been  cut  with  an  adze.  The  chute  was 
1.200  ft.  long.  On  it  the  pipe  was  assembled,  leaded, 
and  calked,  and  the  cables  were  attached  ready  for 
pulling.  The  chute  was  well  lubricated  with  a  mixture 
of  .soft  soap  and  yellow  grease. 

The  channel  was  dredged  on  the  north  side  to  a 
maximum  depth  of  30  ft.  below’  low  water,  diminish¬ 
ing  northw'ards  to  provide  a  gradual  slope  for  the  pipe 
in  the  tidal  flat.  The  bottom  was  gravel  and  boulders 
from  the  northern  high-water  mark  to  the  middle  of 
the  channel;  and  the  remainder  was  .sand.stone  with  a 
thin  covering  of  sand.  On  the  south  side  a  channel 
was  blasted  and  dredged  from  the  subaqueous  contour 
line  of  30  ft.  below  low’  water  southw’ards  to  a  sufficient 
depth  to  insure  the  complete  protection  of  the  pipe  by 
its  rock  trench. 

A  rock  ledge  w’as  encountered  at  the  southern  low- 
water  line.  This  w’as  blasted  and  dredged  to  make  an 
easy  slope;  but  the  opeiation  reduced  the  width  of 
beach  available  for  pulling  purpo.ses,  and  increased  the 
difficulty  of  placing  the  blocks  to  advantage.  These 
blocks  were  three  in  number,  with  sheaves  5  ft.  in 


block  Is  not  yet  in  position  on  the  other  side  of  the  cable 
spreader.  On  the  top  of  the  pipe-line  are  the  four  sections 
of  lA-ln.  attachment  cable,  two  of  which  are  concealed  ex¬ 
cept  where  they  double  round  the  farther  sheaves. 

has  been  continued  upwards  with  18-in.  bell-and-spigot 
cast-iron  pipe  through  a  reinforced-concrete  culvert  8  ft. 
wide  by  6  ft.  high,  under  the  C.  P.  R.  tracks,  and  up  an 
open  cut  at  45-deg.  slope  to  a  valve  chamber  outside  the 
railway  right-of-way.  The  culvert  is  large  enough  to 
take  a  second  line  of  pipes;  and  a  similar  culvert  will  be 
built  when  the  third  and  fourth  submerged  mains  be¬ 
come  necessary.  The  valve  chamber  contains  four  18-in. 
check  valves  and  four  gate  valves  of  the  same  size,  a  pair 
of  18x24-in.  cast-iron  Y’s,  a  24x36-in.  cast-iron  Y,  and  a 
36-in.  gate  valve  on  the  end  of  the  steel  main  going  to 
the  Little  Mountain  Reservoir.  The  arrangements  on 
the  north  shore  are  exactly  similar,  except  that  the  four 
check  valves  are  omitted,  while  the  line  of  bell-and-spigot 
cast-iron  pipes  across  the  tidal  flat  from  the  valve  cham¬ 
ber  to  the  submerged  main  is  much  longer. 

The  pipes  of  the  submerged  main  have  a  working 
length  of  9  ft.  The  spigots  are  turned  to  a  diameter 
of  23}  in.  The  bells  are  spherical,  machined  inside 
and  ground  to  a  diameter  of  25}  in.  The  bell  openings 
have  a  diameter  of  233  in.  A  perfect  ball-and-socket 
joint  is  formed  when  the  lead  is  poured,  which  allows 
the  pipe  to  swing  14  deg.  on  either  side  of  the  center 
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Removing  Mud-Balls  from  Filter  Sand 

By  Martin  E.  Fi.knt.te 

Superintendent  of  Kiltratlon.  l>kli«honi!i  City.  Okla. 

The  presence  of  a  number  of  nuid  balls  in  the  bods 
of  several  filter  units  at  Oklahoma  City,  Okla., 
necessitated  the  cleaning  of  the  filter  sand  in  some 
manner.  The  filters  are  2,000,000-Kal.  unit.s,  arranjfed 
in  two  beds,  one  on  either  side  of  a  central  jrullet. 
They  filter  a  lime-softened  water,  after  carbonization 
with  flue  gases.  A  small  section  only  of  each  filter  is 
housed  under  the  operating  roof,  the  remainder  of  the 
beds  being  covered  by  a  concrete  slab  roof,  approx¬ 
imately  41  ft.  above  the  surface  of  the  sand. 

The  occurrence  of  mud  balls  is  explained  by  the  fact 
that  sewer  trouble  cau.sed  insufficient  washings  for  a 
time,  and  al.so  becau.se  the  applied  water  wjis  insuffi¬ 
ciently  carbonated.  This  explanation  is  borne  out  by 
the  fact  that  mud  balls  have  not  developed  in  other 
filter  units  that  were  put  into  .service  after  improve¬ 
ments  were  made  in  the  carbonating  apparatus  and  after 
the  trouble  in  the  sewer  line  had  been  remedied.  A 
partial  analysis  of  the  mud  balls  is:  Moi.sture,  18  per 
cent;  acid  soluble,  9.5;  ignition  loss,  0.4;  residue,  72.1 
per  cent.  In  size  they  w'ere  J  to  i  in.  in  diameter  and 
from  J  in.  to  1  in.  long. 

It  was  propo.sed  to  allow  the  filters  to  dry  thoroughly 
during  the  winter,  when  they  were  not  needed,  to  below' 
the  depth  to  which  the  mud  balls  appeared  (about  6  in.). 
It  was  hoped  that  the  balls  when  dry  w'ould  disintegrate 
easily,  and  could  then  be  removed  by  repeated  washings 
of  the  filter.  However,  even  after  five  months  drying, 
the  mud  balls  w'ere  so  hard  that  the  wash  water  was 
unable  to  break  them  up.  It  was  decided  to  put  the 
sand  through  an  ordinary  sand  jet  discharging  again.st 
the  filter  wall.  This  was  done  in  place,  the  sand  being 
washed  and  scraped  back  into  place  very  easily  and 
quickly.  The  water  entered  the  jet  through  a  3-in.  pipe 
at  70-  to  80-lb.  pressure,  and  was  then  throttled  down 
to  1  in. 

This  process  completely  disintegrated  the  mud  balls. 
The  entire  operation  was  quickly  completed,  as  two  men 
were  able  to  finish  a  filter  in  two  days.  After  the  filters 
had  been  repeatedly  washed,  they  were  examined.  A 
fine  mud  collected  on  the  surface  of  the  sand  bed,  that 
could  not  be  washed  out.  This  was  removed  by  scraping, 
about  J  to  }  in,  of  sand  being  removed,  the  filter  being 
then  in  condition  for  service. 

The  total  cost  of  cleaning,  including  the  cost  of 
water  and  labor,  was  approximately  $20  per  filter. 


line.  The  shell  thickness  is  IS  in.  and  the  working 
pressure  for  w'hich  it  is  designed  is  275  lb.,  which  will 
be  nearly  reached  when  the  intake  is  carried  up  to 
Seymour  Falls.  The  total  weight  moved  was  300  tons; 
as  the  pipe  was  not  kept  filled  with  air  during  the 


The  wocKlen  ppre.ider  was  rfiiiovi-il  by  a  diver  before  the 
final  section  of  tlie  pull  was  tak'  ii.  Without  this  it  would 
not  have  bet  n  possible  on  the  narrow  and  encumbered 
beach  to  raise  the  -end  of  tiie  pipe-line  out  of  the  water. 

In  the  forCKround  are  the  hiphts  of  tile  pair  of  2-in.  pullinp 
cables,  the  three  300-ton  blocks  with  tiieir  5-ft.  sheaves, 
and  the  connections  to  ttie  deadm.an. 

pulling,  there  was  no  deduction  in  weight  except  for 
water  displaced  by  the  metal.  The  pipe  was  actually 
in  motion  a  little  over  an  hour;  but  this  was  spread 
over  a  period  of  nearly  four  days. 

The  work  was  done  under  the  direct  supervision  of 


Omaha  Water-Works  Erecting  New  Buildings 

The  Metropolitan  Utilities  District,  which  supplies 
water,  gas  and  ice  to  Omaha,  Neb.,  and  vicinity,  is 
erecting  what  will  be  known  as  the  Utilities  Building 
and  also  a  service  building.  The  Utilities  Building  is 
66  X  136  ft.  in  plan,  with  four  .stories  and  a  basement, 
and  will  house  all  the  office  activities  of  the  water,  gas 
and  ice  departments  operated  by  the  district.  It  will 
be  completed  early  in  1927  at  a  cost  of  about  $275,000, 
met  by  the  earnings  of  the  district.  A  like  sum  is  be¬ 
ing  expended  on  a  four-story  service  building,  138  x 
172  ft.  in  plan,  which ‘will  be  completed  in  December. 
Besides  providing  storage  space,  the  service  building 
will  house  the  water  and  gas  meter  shops  and  the  mu¬ 
nicipal  garage.  Theodore  A.  Leisen  is  general  manager 
of  the  Omaha  Metropolitan  District. 


PIPE  EMERGING  ON  SOI'TH  SHORE 
The  spreader  has  been  removed,  so  that  the  two  balancing 
blocks  lie  one  above  the  other.  In  the  background  are  the 
three  300-ton  blocks  and  the  culvert  under  the  C.  P.  R. 
tracks. 

the  writer,  with  T.  C.  Mahon  as  resident  engineer  on 
the  Second  Narrows  Crossing  .section. 

[Articles  on  four  of  the  earlier  crossings  appeared  in 
"Engineering  Netvs,"  Feh.  2,  1889,  p.  90;  May  H,  1908, 
p.  525;  April  1,  1909,  p.  SS9;  Dec.  30,  1915,  p.  1258., 
From  the  last-named  article  it  appears  that  up  to  the 
close  of  1915,  a  total  of  19  lines  of  submerged  pipe  had 
been  laid  across  the  narrows,  of  which  1 1  were  then  in 
service:  at  the  First  Narrows,  11  12-in.  and  2  18-in.;  at 
the  Second  Narrows,  6  18-in.  In  "Engineering  Record," 
Sept.  6,  1913,  p.  263,  there  is  an  illustrated  description 
of  the  block  and  tackle  and  cable  arrangement  used  to 
haul  a  pipe  across  the  Second  Narrows. — Editor.] 
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Inter*City  Bridge 
Across  the 
Mississippi  River 
Between  St.  Paul 
and  Minneapolis 


Six  Concrete  Arch  Bridges  at  the  Twin  Cities 

Four  of  the  Bridges  Being  Built — Two  Completed — Five  Cross  the  Mississippi  River — Two-Rib, 
Five-Rib,  Barrel  and  Bowstring  Arch  Designs 


Four  concrete  arch  bridges  under  construction  in 
and  near  the  “twin  cities,”  St.  Paul  and  Minne¬ 
apolis,  represent  diverse  features  of  design,  adapted 
to  special  conditions  at  the  respective  sites.  These 
structures  are:  (1)  the  Robert  St.  bridge,  St.  Paul; 
(2)  the  inter-city  bridge;  (3)  the  Cedar  St.  bridge, 
Minneapolis,  and  (4)  the  Fort  Snelling-Mendota  bridge. 
The  first  three  cro.ss  the  Mississippi  River,  while  the 
fourth  crosses  the  wide  valley  of  the  Minnesota  Riv’er. 
Three  of  the  bridges  are  being  built  by  contract,  but 
the  Cedar  St.  bridge  at  Minneapolis  is  being  built  by 
day  labor,  the  bid  put  in  by  the  city  engineer  being 
considerably  below  the  low'est  contract  bid.  Brief  par¬ 
ticulars  of  this  interesting  group  of  concrete  arch 
bridges  are  given  below  and  listed  in  the  accompany¬ 
ing  table. 

Robert  St.  Bridge,  St.  Paul — In  this  city  bridge, 
about  1,100  ft.  long  between  arch  abutments  and  exclu¬ 
sive  of  concrete  approaches,  numerous  conditions  gov¬ 
erned  the  arrangement  of  spans.  The  main  channel 
span,  244  ft.  in  the  clear,  is  of  the  bowstring  type, 
with  two  arch  ribs  having  structural  steel  reinforce¬ 
ment,  from  which  is  suspended  a  steel-frame  deck.  On 
the  south  side,  this  span  is  flanked  by  four  arches  of 
112-ft.  clear  span,  with  five  ribs  each,  w’hile  on  the 
north  are  three  barrel  arches  of  95i,  71  and  98-ft. 
.span.  The  engineers  are  Toltz,  King  &  Day,  Inc.;  the 
Fegles  Construction  Co.  is  the  contractor. 

luter-City  Bridge — This  .structure,  connecting  Ford 
Ave.,  St.  Paul,  and  46th  Ave.,  Minneapolis,  has  five 
arches  of  the  rib  type;  three  of  300-ft.  and  two  of 
139-ft.  span.  It  is  in  the  hands  of  a  commission  com¬ 
posed  of  the  state  commissioner  of  highways,  the  presi¬ 
dent  of  the  council  and  the  city  engineer  of  Minneapolis, 
with  the  mayor  and  the  commissioner  of  public  works 
at  St.  Paul.  The  design  was  worked  out  jointly  by 
George  M.  Shepard,  chief  engineer  of  the  department 
of  public  works,  of  St.  Paul,  and  N.  W.  Elsberg,  city 
engineer  of  Minneapolis;  M.  S.  Grybak,  bridge  engi¬ 
neer  for  the  city  of  St.  Paul,  acted  as  chief  draftsman 
in  preparing  the  design  and  is  superintendent  of  the 


construction  work.  The  contractor  is  James  0.  Hey- 
worth,  Inc.,  Chicago. 

CecUir  St.  Bridge,  Minneapolis — This  city  bridge  will 
have  seven  arch  spans  of  the  two-rib  type,  two  with 
clear  spans  of  265  i  ft.  and  five  of  93  ft.  The  total 
length  of  the  river  portion  will  be  1,146  ft.,  while  con¬ 
crete  viaduct  approaches  will  make  a  total  length  of 
2,921  ft.  The  bridge  was  designed  by  N.  W.  Elsberg, 
city  engineer,  and  will  be  built  by  the  city  on  the  day 
labor  sy.stem  under  his  direction,  with  F.  T.  Paul  as 
field  engineer  and  superintendent  of  construction. 

Fort  Snelling-Mendota  Bridge — In  this  long  struc¬ 
ture,  carrying  a  state  highway  across  the  valley  of  the 
Minnesota  River,  the  main  feature  is  its  series  of  twelve 
ribbed  arches,  having  a  clear  span  of  283  ft.  4  in.,  with 
a  total  length  of  4,066  ft.  between  abutments.  Its  co.st 
is  being  met  jointly  by  the  state  and  Hennepin  County. 
The  engineers  are  Walter  H.  Wheeler  and  the  C.  A.  P. 
Turner  Co.,  As.sociated,  of  Minneapolis,  and  the  contrac¬ 
tor  is  the  Koss  Construction  Co.,  Des  Moines,  Iowa. 

Other  Arch  Bridges — In  addition  to  these  four  con¬ 
crete  arch  bridges  now  under  construction,  mention 
should  be  made  of  two  older  concrete  arch  city  bridges 
over  the  Missi.ssippi  River  at  Minneapolis.  Most 
notable  of  these  is  the  Cappelen  bridge  at  Franklin 
Ave.,  with  its  400-ft.  main  arch,  flanked  on  each  side  by 
one  of  199  ft.  and  one  of  55i  ft.,  the  total  length 
between  abutments  being  1,032  ft.  It  has  a  width  of 
60  ft.,  with  a  40-ft.  roadway,  as  described  in  Engi- 

NEW  CO.N’CRETE  ARCH  BRIDGES  AT  THE  TWIN  CITIES 

Cedar  St. 

Robert  St.  Infer-  Min-  Ft.  Snelling- 

St.  Paul  City  neapolis  Mendota 


Number  of  spans .  8  5  7  12 

Type  of  spans .  Rib,  bowstrinij 

and  barrel  Rib  Rib  Rib 

Clear  span .  (B  244;(4>  112  (31  300ft.  (21  265)  (12)  283ft.  4in. 

(31  smaller  (b  139  ft.  (5)  93) 

Road  above  wafer .  70  ft.  100  ft  112  ft.  120  ft. 

I.enKth  between  abutments  1,530  ft.  1, 516ft.  I,l46ff.  4,066  ft. 

Width  between  parapets.. .  76  ft.  63  ft.  56  ft  57  ft. 

Estimated  cost .  $1,800,000  $1,322,984  $1,076,000*  $1,870,000 


♦Ix>west  bid. 
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neering  News-Record,  Teb.  12,  1920,  p.  335,  and  Jan. 
25,  1923,  p.  148.  The  other  is  the  Third  Ave.  bridge, 
which  has  seven  arches  of  211-ft,  span  and  two  of 
134-ft.,  and  which  is  built  on  a  reversed  curve  in  plan 
on  account  of  foundation  conditions.  This  bridge 
opened  in  1918,  w’as  described  in  Engineering  News, 
Dec.  30,  1915,  p.  1268.  All  arches  are  of  the  rib  t5rpe 
in  both  these  structures,  which  were  designed  and  built 
by  the  late  Frederick  Cappelen,  as  city  engineer  of 
Minneapolis. 


a  number  of  towns  have  taken  advantage  of  the  experience 
gained  by  the  counties  and  the  state  and  have  adopted  small 
patrol  systems  on  their  town  roads.  This  is  the  first  step 
toward  getting  an  adequate  transportation  system  in  the 
town. 

The  ordinary  patrol  work  will  suffice  under  ordinary 
weather  conditions,  but  where  heavy  clay  soils  predominate 
there  is  very  little  that  can  be  done  during  and  immediately 
after  rains.  The  problem  is,  therefore,  one  of  placing  a 
surfacing  on  fhe  clay  road  so  that  it  will  be  possible  to  use 
motor-driven  vehicles  at  any  season.  In  the  case  of  the 
sand  road  the  surface  may  be  improved  with  clay  or  top 
soil  if  gravel,  shale,  or  stone  is  not  available.  By  this  it  is 
not  meant  that  all  local  roads  should  be  graded  to  a  stand¬ 
ard  cross-section  and  provided  with  high-class  drainage 
structures  and  surfacing,  but  they  may  be  provided  with  a 
surface  over  which  the  farmer’s  vehicle  can  make  its  way. 
In  the  majority  of  cases  the  present  drainage  structures, 
while  they  are  not  of  ample  width,  will,  with  very  little 
expenditure,  take  care  of  the  drainage  and  suffice  for  local 
road  purposes.  Those  structures  which  are  weakened  by 
age  and  will  not  permit  the  heavier  loads  must  be  repaired 
or  reconstructed. 

To  repeat,  the  local  road  is  the  barrier  between  the  farm 
and  market;  if  the  towns  are  to  better  the  present  conditions 
the  work  must  be  planned  well  in  advance.  A  definite  pro¬ 
gram  should  be  outlined  at  least  five  years  ahead  and  then 
should  be  adhered  to.  The  idea  must  be  abandoned  of  plac¬ 
ing  all  the  town  funds  in  one  small  section  of  road  by 
building  it  to  a  standard  of  a  highway  that  carries  a  hun¬ 
dred  times  the  traffic  of  a  local  road.  The  funds  should  be 
spent  over  a  longer  distance,  and  the  more  urgent  needs 
should  be  taken  care  of  first.  The  time  is  coming  when  the 
towns  will  want  the  county  highway  authorities  to  go  into 
their  localities  and  build  the  roads  for  them,  using  the 
county  equipment  and  forces.  In  this  way  the  work  can 
be  done  with  greater  economy.  This  arrangement  will  obvi¬ 
ate  the  necessity  of  towns  purchasing  equipment  and  they 
will  also  have  the  advantage  of  the  experience  gained  by 
the  county  forces  in  the  building  of  highways.  If  the  money 
expended  by  the  towns  were  available  for  the  construction 
and  maintenance  of  town  roads  by  the  county  forces,  it 
would  go  far  toward  connecting  up  gaps  in  the  present  town 
road  sy.stems. 

WiscoTisin’s  Problem — There  are  1,270  towns  in  the  state 
and  for  each  to  purchase  and  equip  itself  with  proper  and 
sufficient  machinery  to  handle  all  road  improvement  would 
take  large  sums  of  money.  Consider  also  the  lost  motion 
that  may  and  often  does  occur  where  the  work  is  only  tempo¬ 
rary,  and  the  loss  in  depreciation  of  machinery  which  is  not 
properly  cared  for.  Much  of  the  equipment  used  by  the 
towns  is  left  along  the  roadside  and  allowed  to  deteriorate 
due  to  lack  of  a  central  shop  or  storage  place.  It  is  true 
that  if  the  counties  were  to  handle  all  town  road  work  they 
would  require  additional  storage  and  repair  shops  and  more 
equipment,  and  they  would  have  to  employ  more  men. 
However,  the  additional  expen.se  would  be  more  than  offset 
by  the  results  obtained  under  centralized  control. 
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Under  the  new  Wisconsin  highway  law,  every  mile  of  town 
road  which  is  not  on  the  county  or  state  highway  systems 
is  entitled  to  receive  $25  per  year.  In  some  towns  this  does 
not  mean  a  very  large  sum,  but  in  others  it  runs  up  to  two 
and  three  thousand  dollars.  In  many  cases  the  towns  are 
requesting  that  the  expenditure  of  these  funds  be  made  by 
the  county  highway  forces.  This  is  a  wise  plan  and  it  is 
believed  that  more  towns  should  avail  themselves  of  this 
privilege.  The  result  will  be  more  miles  of  road  for  the 
expenditure. 

I  have  in  mind  the  town  of  Glen  Haven,  Grant  County, 
which  established  a  definite  program  a  few  years  ago  to 
surface  the  most  important  roads  in  the  town,  thus  connect¬ 
ing  the  farms  with  the  villages  and  railroads,  and  making 
it  possible  for  uninterrupted  traffic  during  all  seasons.  This 
town  sot  out  with  a  definite  idea  and  has  practically  com¬ 
pleted  the  plan  outlined  several  years  ago.  There  are  sev¬ 
eral  other  towns  that  have  done  this,  and  if  one  were  to 
ask  re.sidents  if  they  would  sell  their  road  systems  for 
what  they  paid  for  them,  plus  a  good  interest  charge  on  the 
investment,  and  go  back  to  the  old  system,  they  would  be 
unanimous  in  voting  to  retain  their  improved  highways.  The 
roads  built  have  more  than  paid  for  themselves,  and  the 
business  men,  farmers,  bankers,  and  all  others  concerned 
are  in  better  financial  condition  today  than  they  were  before 
the  roads  were  built. 

Considerable  progress  has  been  made  on  state  and  county 
highways.  Much  more  remains  to  be  done  to  take  adequate 
care  of  the  ever-increasing  traffic.  The  gradual  improve¬ 
ment  of  these  systems  is  practically  assured  by  the  present 
highway  laws,  and  by  a  public  sentiment  that  demands  a 
continuance  of  construction  and  maintenance.  More  atten¬ 
tion  must  new’  be  directed  to  the  solution  of  the  local  or 
town  road  problem. 


Tests  on  Concrete  Piles  in  Sea  Water 
Undertaken  by  Navy 

Methods  Used  in  Making  and  Suspending  35  Test 
Piles  Under  Pier  at  Portsmouth  Navy  Yard 
— Examination  at  6-Month  Intervals 

Early  in  the  spring  of  1924  the  Bureau  of  Yards 
and  Docks,  U.  S.  Navy  Department,  decided  to 
carry  out  a  series  of  tests  of  concrete  in  sea  water, 
in  order  to  add  to  what  little  information  is  available 
at  the  present  time  regarding  both  the  chemical  and 
mechanical  erosive  effects  of  sea  water  on  concrete  and 
especially  on  reinforced-concrete  piles. 

The  preliminary  outlines  of  the  plans  of  the  Bureau 
of  Yards  and  Docks  were  submitted  to  a  number  of 
cement  and  concrete  authorities,  both  individuals  and 
agencies,  throughout  the  country  requesting  recom¬ 
mendations  or  suggestions  as  to  the  manner  in  which 
these  tests  should  be  carried  out.  All  of  these  data 
so  received  were  worked  down  into  a  definite  plan, 
outlined  below. 

In  the  first  place,  tests  w’ere  planned  in  the  nature 
of  an  extension  of  the  so-called  Aberthaw  tests,  which 
were  made  in  19C9  by  the  Aberthaw  Construction  Co., 
of  Boston,  on  24  reinforced-concrete  pile  specimens 
suspended  under  one  of  the  piers  of  the  U.  S.  Navy 
Yard  in  Boston.  Oil  and  debris  in  Boston  harbor 
coated  these  concrete  specimens  to  such  an  extent  that 
it  has  been  felt  by  some  that  the  true  erosive  effects 
of  sea  water  on  these  piles  were  not  experienced. 
Mainly  for  this  reason  these  current  tests  have  been 
transferred  from  Boston  to  the  Navy  Yard  at  Ports¬ 
mouth,  N.  H.,  where  there  is  considerably  less  oil  and 
d4bris  floating  on  the  surface.  The  accompanying  table 
lists  the  35  concrete  pile  specimens  that  were  manu¬ 


factured  and  gives  the  pertinent  information  on  each.  H 

It  will  be  noted  that  a  large  variety  of  mixes  and  1 

slumps  were  used  as  w’ell  as  a  number  of  different  sur-  | 

face  treatments  and  admixtures.  It  is  hoped  that  the  1 

tests  will  show  the  relative  effects  of  sea  water  on  1 

concrete  made  from  high  alumina  and  Portland  cements.  I 

Some  of  the  high  alumina  piles  w'ere  placed  24  and  48  ■ 

hr.  after  pouring.  For  most  of  the  others  9  months  , 

to  a  year  elapsed  between  pouring  and  placing. 

The  concreting  forms  were  similar  to  those  used  for 
the  Aberthaw  tests.  They  were  laid  horizontally  with  the  ; 

top  face  open  and  substantially  braced.  Four  l-in.  de¬ 
formed,  round  reinforcing  rods  were  placed  at  the  cor-  | 

ners  and  bound  together  by  five  l-in.  stirrups.  The  bars 
for  suspending  the  specimens  were  made  of  i-in.  iound 
steel,  about  8  ft.  long  with  a  circular  eye  at  the  top 
and  bent  over  3  in.  at  the  lower  end  for  an  anchor. 

The  flat  bar  hook  as  shown  in  Fig.  1  was  attached 
to  this  eye  for  fastening 
the  piles  to  the  pier.  A 

2- in.  pipe  8  ft.  long  and 
coated  on  the  exterior 
with  paraffin  was  placed 
in  the  form  as  near  the 
center  of  the  specimen  as 
possible.  This  pipe  was 
later  wdthdraw’n  by  melt¬ 
ing  the  paraffin  with  steam 
blown  into  the  pipe.  The 
resulting  hole  in  the  pile 
is  left  for  the  purpose  of 
observing  infiltration  of 
sea  water  into  the  con¬ 
crete.  A  short  section  of 

3- in.  pipe  was  set  into  each 
pile  about  4  in.  at  the  top 
of  this  hole  and  covered 
with  a  copper  cap  to  pre-  ■ 
vent  any  water  washing 
into  the  hole  from  the  top. 

A  complete  report  has 
been  made  by  Commander 
R.  M.  Warfield  (C.E.C.), 

U.S.N.,  to  Rear  Admiral 
L.  E.  Gregory  (C.E.C.), 

U.S.N.,  chief  of  the  Bureau 
of  Yards  and  Docks,  Navy 
Department,  on  the  manu¬ 
facturing  and  placing  of  these  concrete  pile  specimens,  “ 

together  with  details  and  results  of  all  tests  undertaken 
during  their  manufacture.  The  report  contains  chem¬ 
ical,  physical  and  lithological  tests  on  all  materials  used 
in  manufacture.  The  sand,  known  commercially  as  le 

Plum  Island  sand,  is  a  clean  river  sand  used  in  the 
Navy  Yard  for  all  concrete  and  mortar  work.  It  is  ^ 

clean  and  sharp,  but  of  a  rather  uniform  size  and  has 
a  fineness  modulus  of  3.09.  The  crushed  stone  was 
taken  from  a  small  stone  quarry  on  the  reservation  I 

and  crushed  until  practically  all  of  it  passed  through  ' 

a  i-in.  screen.  It  has  a  fineness  modulus  of  7.09.  The  i 

gravel  was  obtained  from  Topsfield,  Mass.,  and  was 
apparently  of  very  good  quality.  It  had  a  per  cent  of  - 

wear  of  5.0. 

An  analysis  showing  the  following  results  was  made 
of  the  sea  water  taken  near  the  pier  where  the  speci- 
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mens  have  been  suspended.  The  sample  was  obtained 
at  half  tide  elevation. 

PPM 


Total  .solids  .  .12,600 

Organic  and  volatile  .  200 

Fixed  solids  .  32.400 

Silica  .  trace 

Iron  and  aluminum  oxides  .  trace 

Calcium  oxide  .  400 

Magnesium  oxide  .  2,000 

Sodium  .  9.600 

Potassium  .  400 

Sulphate  radical  (SO.)  .  2.000 

Chlorine  .  17,600 


Equipment  and  Method  of  Test — All  mixinj?  was  done 
by  hand,  and  the  mixing  water  was  kept  in  a  large 
tank  wagon  so  that  the  temperature  would  be  approxi¬ 
mately  the  same  as  air  temperature.  Slump  tests  were 
made  with  a  standard  slump  cone  8  in.  in  diameter  at 
the  bottom,  4  in.  at  the  top,  and  12  in.  high.  The  flow 
table  was  the  standard  apparatus  for  comparing  the 
flow  numbers  obtained  with  the  various  slump  tests. 
Caliper  measurements  were  made  on  the  compression 
test  cylinders  to  determine  shrinkage  or  expansion.  The 
compression  test  cylinders  were  cast  in  standard 
6xl2-in.  molds.  Concrete  cubes  6x6x6  in.  for  salt  water 
accelerated  tests  were  cast  in  wooden  forms. 

With  the  Portland  cement  specimens  three  test  cylin¬ 
ders  were  made  for  each  mix  and  all  crushed  at  the 
age  of  30  days  and  the  average  strength  taken.  With 
the  French  high  alumina  and  American  high  alumina 
cements,  cylinders  were  manufactured  and  crushed  at 
ages  of  24  hr.,  48  hr.,  7  days,  30  days,  and  one  year. 
The  usual  methods  of  pouring  the  molds  and  smoothing 
off  the  surfaces  were  used.  Cylinders  were  crushed 
at  the  testing  laboratories  of  the  New  Hampshire  high¬ 
way  department.  Concord. 

The  cubes  made  for  the  accelerated  test  were  cured 
for  30  days,  then  marked  and  placed  in  a  tank  of  sea 
water.  They  were  kept  in  the  water  approximately 
12  hr.  and  then  removed  and  allowed  to  dry  for  12  hr. 
This  alternate  wetting  and  drying  procedure  has  been 
carried  on  for  each  cube  since  30  days  after  its  manu¬ 
facture.  As  the  water  has  evaporated,  additional  sea 
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DESCHIPTION  OK  PILES  UNDERGOING  TE.ST  .\T 
PORTSMOI  TH  N.WY  Y.\RD 


Mix* 

Cement 

slump. 

In. 

1/1/2 

Portland 

1 

1/1/2 

3 

11/2 

•* 

6 

1/12 

3) 

I/li/3 

' 

I/li/3 

3) 

l/l)/3 

** 

6 

I/li/3 

3i 

1/2/4 

None 

1,2/4 

3 

1/2/4 

6 

1/2  '4 

** 

7 

1/3/6 

*• 

5} 

l/li  3 

** 

Two  brunh  coats  hot  tarvia  4  day 


before  placing  . 

l/IJ/3  Portland  6 

Rruah  cnata  hot  wax  tailings  4  daya 
before  placing. 

l/l!/3  Portland  6 

Two  brush  coats  cold  asphalt 
solution  "Hydro-proof”  4  days 
before  placing. 

I  /2/4  Portland  ) 
.Soaked  in  melted  sulphur  at  230- 
3W  deg.  F.  for  I )  hr. 

I/2J/4  Portland  6 

165  lb.  trass  equiv.  to  <>pprox.  33  lb, 
per  bag  of  cement. 

1/3 '6  Portland  None- 
Soaked  in  melted  sulphur  at  250- 
340  deg.  F.  for  I }  hr. 


Mix  Cement  Slump 

In. 

1/3/6  Portland  None 

Soaked  in  hot  asphalt  at  about 
450  deg.  F.  for  8  hr. 


21 

1/1/2 

French 

Fondu 

(alumina) 

6 

22 

I/li/3 

** 

5J 

23 

1/2/4 

'* 

6 

24 

1/3/6 

•* 

None 

25 

1/1/2 

T<umnite 

(alumina) 

51 

26 

1/1)  3 

6 

27 

1/2  4 

6 

28 

U3/6 

** 

5) 

29 

I/I  72/3. 17 

Portland 

2i 

30 

1/2/4 

6i 

31 

1/1/2 

Lumnite 

(alumina) 

6i 

32 

I/li/3 

'* 

6 

33 

1/2/4 

•• 

7 

34 

1/2^4 

Portland 

6 

Used  23)  lb.  CeUte  equiv.  to 


4/7/iO  Ib.  per  bag  of  cement. 

35  1/1/2  ••  3) 

Used  2  i]t.  saturated  solution  of 
caloium  chloride  per  bag  of  cement. 
NOTE: — Piles  all  used  J-in.  stone 
except  79.  30  and  35,  which  unr<l 
Topsheld  gravel,  nutximum  sise 
I)  in. 
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water  has  been  added,  and  consequently  the  concentra¬ 
tion  has  been  increa.‘»ed  very  materially.  The  objt'ct  of 
these  particular  tests  is  to  determine,  if  possible, 
whether  or  not  the  disintegrating  effect  of  the  concen¬ 
trated  sea  water  would  be  accelerated  by  alternate 
periods  of  immersing  and  drying.  Up  to  the  present 
time  no  apparent  disintegrating  effect  has  been  found. 

The  spot  picked  for  the  location  of  suspension  of  the 
specimens  was  a  section  of  the  Southery  pier  on  the 
northeastern  side  of  the  Navy  Yard.  A  section  of  deck¬ 
ing  was  removed  and  new  12x12  beams  were  laid  trans¬ 
versely  of  the  pier  acro.ss  the  existing  stringers  and 
the  piles  hung  from  these,  as  shown  in  F'ig.  2.  The 
hangers  were  designed  so  that  they  would  be  fairly 
permanent  but  at  the  same  time  could  be  easily  handled 


FIG.  2— TEST  ril.E  ARR.VNGEMENT  UNDER  PIER  AT 
PORTSMOT'TH  NAVY  YARD 


in  the  moving  of  specimens  for  examination.  All 
exposed  metal  work  was  thoroughly  red  leaded  and 
then  covered  with  several  coats  of  tarvia  to  protect  it 
from  corrosion. 

Although  there  is  very  little  oil  or  debris  floating  on 
the  water,  it  was  decided  to  take  the  special  precaution 
of  protecting  the  surface  of  the  piles  from  any  that 
might  be  present.  A  solid  timber  bulkhead  extending 
to  a  depth  of  at  least  6  ft.  below  lowest  water  was 
constructed.  This  allows  free  circulation  in  and  about 
the  specimens,  opportunity  for  thawing,  freezing  and 
ice  action,  and  at  the  same  time  prevents  any  floating 
material  on  the  surface  from  coming  in  contact  with 
the  specimen. 

Photographs  were  made  during  various  periods  of 
the  manufacture  of  the  specimens  and  it  is  planned  to 
use  photographs  to  a  great  extent  in  showing  the 
chronological  effect  on  the  piles  as  the  tests  continue 
Photographs  of  all  four  faces  of  each  pile  will  be  used. 
It  is  planned  to  make  periodical  inspection  of  the  piles 
approximately  every  six  months. 


International  Air  Exposition  to  Be  In  Paris 
The  tenth  International  Aeronautical  Exposition  will 
be  held  at  the  Grand  Palai.s,  in  Paris,  from  Dec.  3  to  10, 
1926.  The  exposition  will  be  under  the  auspices  of  the 
French  Chambre  Syndicale  des  Industries  Aero- 
nautiques. 
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manufacture  the  vaults  at  a  lower  price  than  we  were 
paying  for  them  under  contract.  So  successful  w^ere 
our  first  trials  that  we  now  manufacture  all  of  the  con¬ 
crete  vaults  used  on  the  distribution  system.  During 
1925,  12,751  pieces,  or  approximately  1,275  complete 
vaults,  were  made  at  a  cost  of  $1.52  each.  Ten  may 
be  said  to  be  the  standard  number  of  pieces,  but  the 
number  varies  with  the  depth  of  the  water  main  and 
with  the  size  of  the  valves,  10  in.  being  the  dividing  line 
as  to  size. 
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precast  sectioxal  reixforced-coxcrete  valve 

BOXES,  BALTIMORE  WATER  WORKS 
For  6-,  8-  and  10-in.  valves;  slightly  larger  for  larger  sizes. 


The  detailed  cost  of  the  blocks  in  the  early  part  of 
1925  was: 


Labor  . $0,582 

Material  .  0.573 

Machinery — electric  motor .  0.021 

- $1,176 

Use  of  tools  (5  i«>r  cent)  and  accompanying  labor .  0.029 

Interest  and  depreciation,  Insurance,  water  consumed, 

taxes  (5  per  cent)  .  0.059 

Miscellaneous  and  contingencies.  (10  per  cent) .  0.118 

Total  . $1,382 

Overhead.  (10  per  cent)  . 138 

Total  cost  . $1,520 


We  have  two  plants,  one  employing  five  men  at  our 
Central  District  yard,  where  a  gasoline  mixer  is  used, 
the  other  employing  eight  men  at  our  Northern  District 
yard,  where  an  electric  mixer  is  used.  In  each  plant 
one  man  operates  the  mixer  engine  and  supervises  the 
mixing ;  the  other  men  wheel,  pour,  tamp,  cut  steel,  and 


LOWERING  PIPE  WITH  AID  OF  SIDEHILL  TRESTLE 

on  the  uphill  edge  of  the  trench,  consisted  of  an  A-frame 
cf  fixed  height  and  the  other  side  was  a  single  3x8-in. 
upright  through  which  holes  were  bored  at  8-in.  in¬ 
tervals  so  that  at  any  desired  level  a  pin  could  be  thrust 
through  both  upright  and  crossbar. 

With  this  arrangement  a  trestle  such  as  that  shown 
in  the  accompanying  illustration  could  be  quickly 
adapted  to  the  slope  of  the  side  hill  by  making  the 
downhill  leg  as  much  longer  than  the  other  as  might 
be  necessary.  With  a  cable  sling  around  the  pipe  and 
a  threaded  rod  to  effect  the  lowering,  this  proved  to  be 
a  safe  and  convenient  means  of  supporting  the  line 
until  it  was  safely  placed  in  the  trench. 

The  work  is  under  contract  to  Brown  Brothers  Weld¬ 
ing  Co.,  San  Francisco. 


Sectional  Concrete  Roadway  Valve  Boxes 
For  Baltimore  Water-Works 


By  V.  Bernard  Siems 

Water  Engineer,  Baltimore,  Md. 


SOME  time  ago  the  Baltimore  Bureau  of  Water 
adopted  concrete  vaults  for  valves  instead  of  cast- 
iron  roadway  boxes,  primarily  for  the  purpose  of 
minimizing  the  disturbance  of  improved  paving  and  of 
making  the  valves  easily  accessible  for  inspection  and 
repairs.  To  facilitate  installation,  especially  where 
traffic  was  congested,  precast  sectional  concrete  vaults 
were  developed. 

At  first  these  were  made  for  us  under  contract  at  a 
cost  of  about  $2.75  each,  but  we  had  much  breakage  in 
shipping,  as  they  were  manufactured  outside  of  the  city, 
ancl  we  were  also  handicapped  by  slow'  deliveries.  We 
therefore  undertook  to  manufacture  the  vaults  our¬ 
selves,  utilizing  our  men  who  handle  stock  at  district 
yards,  and  who  perforce  are  not  engaged  continuously 
in  the  loading  of  trucks.  We  believed  that  we  could 


do  whatever  other  work  is  necessary.  Sand  and  gravel 
are  placed  close  to  the  mixer  to  save  unnecessary  haul¬ 
ing.  From  the  mixer  the  concrete  is  carried  on  wheels 
to  steel  forms,  which  have  been  standardized  for  this 
work.  TJie  electric  mixer  has  been  found  to  be  very 
superior  to  the  gasoline  mixer  because  of  fewer  repairs, 
lower  power  cost  and  longer  life,  and  w'e  propose  to  com¬ 
bine  the  two  plants  at  the  Northern  District  yard,  where 
the  electric  mixer  is  used. 

Vaults  are  being  placed  over  all  valves  on  water 
mains,  large  services  and  fire  hydrant  branches,  as  in¬ 
stalled,  or  over  existing  valves  when  occasion  requires 
work  upon  them,  and  the  results  have  been  to  facilitate 
valve  inspection  and  maintenance  and  to  reduce  the  ex¬ 
pensive  restoration  of  improved  paving. 


Adjustable  Leg  on  Trestle  Aids 
Pipe  Lowering  on  Side  Hill 


IN  laying  a  new  26-in.  steel  pipe  line  for  the  Marin 
Municipal  Water  District  in  California  it  was  neces¬ 
sary  to  support  the  pipe  above  the  trench  during  weld¬ 
ing,  and  later  to  lower  considerable  lengths  of  the 
line  simultaneously  into  the  trench.  This  could  not 
readily  be  done  by  the  ordinary  tripod  nor  even  by  a 
pair  of  trestles  because  much  of  the  line  was  on  very 
steep  side  hill. 

To  meet  these  conditions,  a  type  of  trestle  was  built 
expressly  for  this  work  in  which  one  side,  always  placed 


One  of  a  Series  of  Articles  on  .he  Details  of  Design 
and  Layout  of  Different  Types  of  Industrial  Buildings 


Steel-Frame  Shop  for  Machine-Tool  Manufacture 

Two  Main  Bays  with  Powerful  Cranes,  Supplemented  by  Lateral  Bays  with  Light  Cranes — 
Heavy  Concrete  Mat  Under  Machines — Wood  and  Concrete  Floors — Lighting  and  Heating 


Atypical  example  of  machine-shop  design  for 
commercial  production  of  heavy  machinery  is  the 
new  plant  of  the  G.  A.  Gray  Co.,  at  Cincinnati, 
Ohio,  manufacturers  of  metal  planers.  As  most  of  the 
parts  handled  are  bulky  and  heavy,  including  castings 
up  to  25  tons  in  weight  and  40  ft.  in  length,  and  as 
heavy  machinery  is  required  for  finishing  them,  all  work 
is  done  on  the  first  or  ground  floor.  In  similar  shops 


there  is  only  the  machine  shop  and  an  office  building, 
the  castings  being  made  at  the  old  foundry  in  the  city 
and  transported  by  rail  or  motor  trucks.  Later,  a  new 
foundry  will  be  built  beyond  the  machine  .shop,  and  the 
runways  of  the  shop  cranes  will  extend  across  the 
yard  into  the  foundry,  so  that  castings  can  be  handled 
directly  to  the  machine  tools.  An  exterior  view  of  one 
end  of  the  shop,  with  office  building  in  front,  is  showm 
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FIG.  1— MACHINE-TOOL  FACTORY  OF  G.  A.  GRAY  CO. 

Corner  of  main  bay  of  machine  shop  beveled  for  two  track  entrances.  Side  bay  shows  at  left  of  office  building. 


in  Fig,  1,  while  an  interior  view  of  the  main  shop  is 
given  in  Fig.  2. 

The  shop  layout  is  so  arranged  that  castings  delivered 
at  the  rear  end  are  moved  forward  by  the  cranes  to 
the  various  drilling,  boring  and  planing  machines  in 
the  main  bays  and  then  to  the  assembly  floor  at  the 
front  end,  convenient  for  loading  onto  railway  cars  or 
motor  trucks.  The  south  or  transverse  bays  are  largely 
for  the  lighter  class  of  work  and  for  storage.  The  shop 
force  averages  150  men. 

In  general,  the  shop  building  is  rectangular,  covering 
a  floor  space  practically  420x210  ft.,  except  that  there 
is  a  jog  in  the  rear  end,  while  one  front  corner  is 
beveled  for  the  entrance  of  a  diagonal  railroad  track. 
This  arrangement  is  shown  by  the  plan.  Fig.  3.  The 
shop  floor  is  almost  entirely  unobstructed,  the  only  par¬ 
titioned  spaces  on  the  main  area  being  a  first-aid  room 
or  hospital,  about  20  ft.  square,  and  a  toilet  and  locker 
room  20x53  ft.  At  the  northwest  corner,  however,  a 
portion  is  enclosed  for  the  boiler  room,  the  forge  or 
heat-treatment  room,  and  the  substation  room  for  the 
electrical  power  equipment.  All  these  partitions  are  of 
tile  or  brick. 

Adjacent  to  one  end  of  the  shop  and  fronting  on  the 
street  is  an  office  building  about  80x30  ft.,  with  two 
stories,  but  designed  to  carry  two  additional  stories 
when  required.  This  building  is  of  concrete  with  brick 


where  both  heavy  and  light  machine  w'ork  is  done,  the 
lighter  tools  are  often  arranged  on  a  gallery  or  mez¬ 
zanine  floor. 

This  plant,  occupying  a  site  of  6i  acres  in  Evanston, 
an  industrial  suburb  only  4i  miles  from  the  business 
center,  replaces  an  old  plant  in  the  congested  manu¬ 
facturing  district  of  the  city.  It  is  on  elevated  ground, 
with  a  ravine  at  the  rear  which  provides  for  convenient 
disposal  of  refuse  from  the  future  foundry.^  At  present 


FIG.  2 — INTERIOR  OF  MACHINE  SHOP 
Main  bay  with  20-ton  traveling  cranes.  Parallel  side  bay 
at  right.  On  the  left  are  lower  bays  at  right  angles  with 
main  bay. 
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facing.  Its  upper  floor  and  roof  are  of  concrete  .slab 
and  joist  construction.  After  the  floor  slab  was  mopped 
with  pitch  it  was  covered  with  X-in.  plankinvr  on  which 
is  the  finished  maple  floor.  General  offices  are  arranged 
on  the  fir.st  floor,  with  engineering  and  production  offices 
and  draftinjr  room  on  the  second  floor.  The  superin¬ 
tendent’s  office  is  at  the  front  end  of  the  shop,  beinK 
thus  adjacent  to  the  main  offices  and  having  a  view  over 
the  greater  portion  of  the  shop. 

General  Design — The  layout  of  the  shop  building 
and  the  structural  arrangement  are  shown  by  the  plan 


the  shop  is  a  20  ft.  driveway  for  trucks,  paved  partly 
with  concrete  and  partly  with  cinders. 

Foundations  and  Floors — Precast  50-ft.  concrete  piles 
with  concrete  footings  form  the  foundations,  the  foot¬ 
ings  being  designed  for  a  soil  loading  of  6,000  lb.  per 
square  foot  on  the  gravel  formation.  Since  the  parts 
to  be  machined  are  of  great  weight  and  require  to  be 
finished  with  extreme  accuracy  bj^  massive  machine  tools, 
it  is  important  to  have  rigid  and  substantial  foundations 
for  these  tools.  One  end  of  the  building  is  on  filled 
ground,  however,  with  rock  at  a  depth  of  some  30  ft., 


and  sections,  Figs.  3  and  4. 
It  will  be  .seen  that  the  main 
bay  is  420x60  ft.,  with  a 
height  of  32  ft.  4  in.  to  the 
roof  trus.ses  and  a  clear  head- 
room  of  23  ft.  6  in.  under  the 
hoisting  hooks  of  the  travel¬ 
ing  cranes.  Along  the  north 
side  is  a  50-ft.  bay  of  the 
same  length,  with  a  height  of 
26  ft.  to  the  trusses  and  a 
headroom  of  17  ft.  under  the 
crane  hooks. 

On  the  south  side  are  eight 
bays  at  right  angles  to  the 
main  bay,  with  a  length  of 
100  ft.  These  bays  are  20  ft. 
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and  40  ft.  in  width,  with  interior  heights  alternately  13 
and  21  ft.  (see  Fig.  3).  Thus  the  higher  bays  form 
monitors  providing  additional  light  and  ventilation, 
while  the  lofty  main  bay  also  forms  a  monitor,  fitted 
with  glazed  sash  and  ventilating  panels.  Under  the  local 
conditions,  this  monitor  roof  arrangement  was  consid¬ 
ered  to  give  better  light  and  ventilation  than  a  saw-tooth 
roof,  while  on  the  southern  portion  a  roof  of  the  latter 
type  would  have  been  blanketed  by  the  higher 
main  roof. 

Along  the  north  side  of  the  plant  is  the  Cincinnati, 
Lebanon  &  Northern  division  of  the  Pennsylvania  R.R. 
System,  from  which  three  spur  tracks  lead  into  the 
shop.  Two  of  these  enter  the  front  end,  at  the  erecting 
floor,  for  convenience  in  loading  by  means  of  the  shop 
cranes  heavy  material  for  shipment.  The  third  track 
enters  at  the  rear,  for  delivering  ca.stings  and  other 
materials.  These  stub  tracks  are  depressed  so  that  the 
floors  of  cars  will  be  level  with  the  shop  floor.  The  pits 
and  approaches  are  paved  with  bituminous  composition 
level  with  the  tops  of  the  rails,  so  that  heavy  motor 
trucks  also  can  be  run  into  the  pits  to  be  loaded  or  un¬ 
loaded  under  the  large  cranes.  Along  the  south  side  of 


so  that  individual  machine  foundations  carried  to  rock 
would  have  been  too  expensive.  The  plan  adopted  was  to 
cover  the  area  of  the  main  shop  devoted  to  hea\’y  planer 
work  with  a  reinforced-concrete  floor  slab  or  mat‘12  in. 
thick.  Thts  mat  is  made  exceptionally  rigid  by  two 
layers  of  steel  reinforcement,  near  the  top  and  bottom 
respectively,  each  layer  having  rods  in  both  directions. 
On  this  slab  is  a  paving  of  2J-in.  creosoted  wood  blocks, 
forming  a  floor  which  is  comfortable  for  the  workmen 
and  reduces  the  noise  of  shop  trucking. 

In  other  parts  of  the  building  there  is  a  6-in.  concrete 
floor  slab  reinforced  with  wire-mesh  and  given  a  hard 
float  finish  to  form  a  dense  surface  that  will  resist  wear. 
In  the  boiler  room  and  electrical  room,  the  6-in.  slab  is 
carried  by  reinforced-concrete  girders  of  16-ft.  4-in. 
span,  with  intermediate  footings,  in  order  to  provide  for 
the  heavy  loads.  The  forge  room  has  an  earth  floor, 
while  one  portion  of  the  shop  assigned  for  the  storage 
of  rough  castings  is  paved  with  8-in.  of  tamped  cinders. 

Steel  Structural  Design — For  the  main  and  north 
bays,  which  are  parallel,  there  are  three  rows  of  col¬ 
umns  spaced  uniformly  20  ft.  c.  to  c.,  with  transverse 
roof  trusses  framed  between  their  tops  and  with  longi- 
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tudinal  struts  between  the  columns  of  the  two  outer  traveling  cranes.  Others  are  subdivided  by  a  central 
rows.  All  these  columns  are  of  built-up  I-section,  rein-  row  of  columns  under  the  40-ft.  trusses,  and  have  a 
forced  under  the  crane  runways  with  channels  on  the  .3-ton  or  5-ton  crane  in  each  20-ft.  section.  For  the 
llanges,  as  shown  in  Figs.  4  and  5.  Thus  in  the  central  cranes,  the  runway  girders  are  supported  by  having 

row,  where  the  columns  carry  two  runway  girders,  each  their  webs  framed  against  brackets  on  the  columns, 

column  has  a  34-in.  web  plate  up  to  the  first  and  lighter  To  facilitate  the  handling  of  material,  these  runways 

(15-ton)  crane,  a  22-in.  plate  to  the  second  and  heavier  extend  into  the  main  bay,  so  as  to  place  loads  within 

(20-ton)  crane  and  then  a  10-in.  web  plate  to  the  top,  reach  of  the  larger  cranes. 

this  top  portion  carrying  only  the  roof  load.  All  these  Walls,  Roof  and  Windows — Above  a  brick  base  5  ft. 
webs  are  of  A-in.  plate.  In  the  lowest  section,  the  flange  high,  the  walls  are  largely  of  metal  sash  and  glass,  the 
on  the  heavier  side  has  two  4x3-in.  angles  and  a  12-in. 
channel,  while  the  opposite  flange,  under  the  15-ton 
crane,  has  two  angles  31x3  and  a  9-in.  channel.  Above 
the  runways  is  the  10-in.  plate  with  four  flange  angles 
4x3  in.  In  the  two  outer  rows,  each  column  has  its  inner 
flange  under  the  crane  runway  composed  of  two  3ix3-in. 
angles  and  a  9-in.  channel  on  the  22-in.  web  plate.  The 
outer  flange  for  full  height  and  the  inner  flange  above 
the  runway  consist  of  two  4x3-in.  angles  on  the  10-in. 
web  plate. 

The  26-in.  I-beam  runway  girders  have  their  webs 
attached  to  the  upper  part  of  the  columns  by  dia¬ 
phragm,  while  longitudinal  stability  is  given  by  knee- 
brace  connections.  For  lateral  rigidity  an  inverted 
15-in.  channel  is  laid  along  the  top  of  the  I-beam  run¬ 
way  and  to  this  the  60-lb.  crane  rail,  of  A.S.C.E.  section, 
is  secured  by  bolts.  Sway  bracing  in  vertical  planes  is 
fitted  between  the  trusses,  together  with  longitudinal 
horizontal  bracing,  while  there  is  the  usual  transverse 
diagonal  bracing  between  six  pairs  of  the  trusses. 

Two  20-ton  electric  traveling  cranes  with  5-ton  aux¬ 
iliary  hoists  are  provided  in  the  main  bay.  Each  end 
is  carried  by  two  wheels  with  lOJ-ft.  wheelbase  and 
34,500-lb.  wheel  loads.  In  the  north  bay  there  are  two 
similar  cranes  of  15-ton  capacity,  having  3-ton  auxiliary  glazed  area  being  about  65  per  cent  of  the  wall  area  and 
hoists  and  wheel  loads  of  27,300  lb.  Job  cranes  of  1-ton  representing  40  per  cent  of  the  floor  area.  Hammered 
capacity  are  fitted  to  some  of  the  columns  of  the  main  factory  glass  is  used,  except  for  clear  glass  in  the  three 
bay.  The  general  handling  of  light  materials  and  sup-  lower  rows.  Steel  sash  is  used  also  for  the  sides  of  the 
plies  in  the  shops  is  done  by  electric  lift  trucks.  monitor  roofs.  All  this  steel  sash  has  hinged  panels  for 

In  the  south  bays,  at  right  angles  to  the  others,  the  ventilation,  arranged  along  the  upper  and  lower  part  of 
columns  are  8-in.  H-beams,  with  roof  framing  of  trusses  the  walls  and  in  the  sides  of  the  monitors.  These  hinged 
and  20-in.  ,1-beams  in  the  high  and  low  bays  respectively,  panels  are  operated  in  sections  from  the  ground  by 
as  shown  by  the  section  in  Fig.  3.  Some  of  the  high  means  of  rods  with  hand-wheels  and  gear.  Wooden 
bays  have  a  clear  span  of  40  ft.,  but  these  have  no  swinging  doors  are  used  for  the  track  entrances  and  the 
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FIO.  5— BUILT-UP  COLUMNS  FOR  MACHINE  SHOP 
Column  A.-  (a)  22-ln.  plate;  (h)  10-ln.  plate;  (c)  9-ln.  chan¬ 
nel  and  2  angles  31x3xl-in. ;  (d!  2  angles  4x3xi-ln.  (e)  2 
angles  4x3xl-ln. 

Column  B:  (a)  34-ln.  plate;  (b)  22-in.;  (c)  10-ln.,  all  A-ln. 
plates;  fdj  9-in.  channel  and  2  angles  3ix3xi-in. ;  (e)  IZ-ln. 
channel  and  2  angles  4x3xl-ln. ;  if)  and  (g),  each  2  angles 
4x3xi-in. 

Column  C:  (a)  22-ln.  plate ;  (h)  10-ln. ;  (c)  12-ln.  channel  and 
2  angles  4x3xi-in. ;  (d)  2  angles  4x3  In. ;  fe)  2  angles  4x3  In. 
and  In  certain  columns  a  coverplate  12xi-in.,  26  ft.  long. 
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shop  doorways.  For  the  interior  finish,  all  brick  work 
and  the  roof  sheathinjr  is  painted  white,  while  the 
structural  steel  and  steel  sash  are  a  dark  jfreen. 

Four-ply  built-up  composition  roofing  i-s  used  over  the 
shop,  laid  on  2-in.  i)lank  sheathin^r  which  is  spiked  to 
<!x  12-in.  wood  purlins  placed  across  the  trusses  and 
beams.  Similar  composition  roofintr  for  the  office  build- 
iiiK  i.s  laid  on  the  concrete  slab  which  will  be  the  future 
third  floor. 

Heat,  Light  aud  Poirer  Equipment — For  winter  heat- 
iji^,  two  boilers  supi)ly  .steam  to  a  number  of  unit 
heaters  throu^rh  which  air  i.s  forced  by  motor-driven 
fans.  The  air  is  drawn  in  at  the  base  and  discharged 
in  a  horizontal  du’ection  at  a  height  of  8  ft.  above  the 
floor.  This  arrangement  eliminates  the  u.se  of  unsightly 
air  ducts.  The  heating  plant  is  designed  to  maintain  a 
temiH'rature  of  6.5  deg.  F.  in  the  shop,  while  direct 
radiation  maintains  70  deg.  in  the  offices  and  toilet 
rooms  when  the  exterior  temperature  is  at  zero.  For 
electric  lighting,  the  direct  sy.stem  is  used,  the  main 
bay  having  lamps  of  .'iOO-watts  placed  .*12  ft.  above  the 
floor  and  spaced  20x30  ft.  In  the  50-ft.  bay,  similar 
lamps  are  26  ft.  from  the  floor  and  .spaced  20x25  ft. 
Other  parts  of  the  shop  have  lamps  of  150  and  200  watts 
with  clo.ser  spacing  to  give  a  more  diffused  light. 

.Alternating  current  from  a  tran.smission  line  is 
delivered  through  a  conduit  to  the  substation  room, 
where  it  is  stepped  down  to  220  volts  and  110  volts  for 
machine  motors  and  converted  to  direct  current  for 
cranes  and  variable-speed  motors.  Compre.ssed  air  for 
pneumatic  tools  i.s  furnished  at  85-lb.  pressure  in  the 
main  pipes  by  a  motor-driven  compres.sor.  Water  sup¬ 
ply  taken  from  a  city  main  under  125-lb.  pre.ssure  is 
distributed  to  numerous  coolers  and  drinking  fountains. 
It  is  delivered  also  to  a  50.000-gal.  tank,  on  a  steel 
tower,  serving  a  number  of  outdoor  hydrants  and  a 
sprinkler  sy.stem  which  extends  throughout  the  shop  and 
offices. 

Design  and  Construction — Under  the  supervision  of 
Augu.st  Marx,  vice-president  and  general  manager  of 
the  G.  A.  Gray  Co.,  this  shop  plant  was  designed 
by  F.  E.  Cardullo  and  H.  W.  Hunt,  engineers  of  the 
company,  in  conjunction  with  the  engineers  of  the  Aus¬ 
tin  Co.,  Cleveland,  Ohio.  This  latter  company  had  the 
general  contract,  covering  foundations,  buildings,  heat¬ 
ing,  lighting,  plumbing,  air  and  gas  piping,  electric 
equipment,  sprinkler  system  and  railway  tracks. 


Anaconda  Fights  Goiter  with  Sodium  Iodide 

Sodium  iodide  as  a  preventive  of  simple  goiter  was 
added  to  the  water  supply  of  Anaconda,  Mont,,  in  April 
and  October,  1925,  and  again  in  the  spring  of  1926. 
The  dosage  for  periods  of  14  days  is  at  the  rate  of 
0.664  lb.  per  m.g.,  or  0.0003  gram  per  gallon.  At  $4.75 
per  lb.,  f.o.b.  Anaconda,  the  annual  cost  is  $600  or  5c. 
per  capita.  Recently,  stated  H.  M.  Johnson  in  a  brief 
pai)er  read  before  the  Montana  Section,  A.W.W.A., 
April  17  (Journal  A.W.W.A.,  August,  1926)  the  school 
authorities  contracted  for  a  supply  of  chocolate  coated 
iodine  tablets,  to  be  supplied  to  school  children,  with 
parents’  con.sent,  15  days  each  in  the  fall  and  the  spring. 
The  plan  is  to  give  out  30  tablets  a  year,  each  contain¬ 
ing  10  mg.  or  i  grain  of  iodide.  The  tablets  cost  $275 
per  100,000  and  it  is  e.stimated  that  they  will  be  used 
by  2,000  children.  Their  distribution  will  be  under  the 
care  of  the  local  health  authorities. 


Bridge-Building  in  Pennsylvania 
a  Century  Ago 

Slone  Bridge  and  Timber  Bridge  Still  Surviving 
Were  Built  on  Petition — Curious 
Cost  Items 
By  Harry  K.  Ellis 

flK-stfr  County  Kiigineer,  Phoonixville,  Pa. 

CHESTER  County  contains  a  number  of  bridges 
built  about  100  years  ago,  and  still  in  service. 
Documents  relating  to  the  original  con.struction  of  some 
of  these  bridges  throw  interesting  light  on  the  condi¬ 
tions  of  bridge  construction  around  1800,  The  fol¬ 
lowing  notes  refer  to  the  oldest  of  the.se  bridges. 

Cope's  Bridge — The  east  branch  of  Brandywine 
Creek,  in  Ea.st  Bradford  township,  is  crossed  by  a  three- 
span  stone  arch  bridge  which  was  built  in  1807.  It  is 
still  in  use,  but  is  in  poor  condition  at  present  and  its 
rebuilding  within  the  next  year  is  urgently  desirable. 
From  the  records  it  appears  to  have  succeeded  a  timber 
bridge.  The  following  application  explains  its  origin. 

To  the  respectful  Judges  of  the  Court  of  General 
Quarter  Sessions  to  be  held  at  West  Chester  for  the 
County  of  Chester  February  Term  1804. 

The  petition  of  the  Subscribers,  Inhabitants  of  the 
County  Aforesaid,  Respectfully  Sheweth — That  the 
Wooden  Bridge  over  the  East  Branch  of  Brandywine 
Creek  on  the  new'  State  Road  in  East  Bradford 
Township  is  going  fast  to  decay  and  will  soon  be 
dangerous  for  heavy  loaded  Waggons  to  pass  over, 
that  said  Bridge  was  first  erected  in  the  Year  1789 
and  about  Six  years  ago  had  all  the  upper  works 
made  new,  and  now  the  whole  is  again  nearly  gone 
to  decay,  or  at  least  so  much  so,  that  it  is  generally 
judged  it  must  the  Ensuing  Summer  be  newly  built, 
and  at  various  times  temporary  repairs  have  been 
made  and  every  few  years  there  must  be  additional 
expense  to  keep  it  in  repair. 

Your  petitioners  therefore  conceive  it  will  be  va.stly 
more  advantageous  to  the  County  and  travelers  to 
have  a  permanent  Stone  Arched  Bridge  erected,  on 
a  well  c.stablished  foundation,  and  well  built  of  good 
materials  which  may  last  a  long  time  and  w’ant  little 
or  no  repairs,  the  Stone  in  the  present  Bridge  are  on 
the  Spot,  and  great  quantities  of  good  Stone  within 
a  few  rods  that  are  offered  Gratis  to  the  Public  to 
Supply  what  may  be  wanting. 

The  great  increase  of  traveling  on  the  New  State 
road  aforesaid  will  always  warrant  the  necessity  of 
such  a  Bridge  on  so  leading  a  road  and  over  so  great 
a  Stream  and  when  once  erected  permanently  will 
never  cost  the  County  anything  of  consequence  here¬ 
after  and  the  Wooden  Bridge  has  been  almost  a  con¬ 
tinual  expen.se  every  few  years. 

Your  petitioners  therefore  hope  the  Court  will 
appoint  a  Jury  to  view  the  same  and  see  whether  it 
is  not  advantageous  to  remove  the  decayed  Wooden 
Bridge  and  to  erect  a  permanent  Stone  Arched  Bridge 
in  its  stead. 

Which  favor  shall  be  gratefully  remembered  .  .  , 
Thus  the  original  wooden  bridge  lasted  in  good  condi¬ 
tion  only  about  nine  years,  required  extensive  repairs 
at  various  times,  and  in  fifteen  years  was  in  need  of 
complete  replacement.  This  rapid  deterioration  is  sur¬ 
prising.  Other  wooden  bridges,  built  not  long  after 
this  period,  have  attained  long  life.  The  oldest  covered 
wooden  bridges  in  Chester  County  of  whose  age  I  am 
certain  were  built  in  1832;  two  bridges  built  in  that 
year  are  still  standing,  in  an  excellent  state  of  preserva¬ 
tion,  as  are  also  several  built  during  the  following  ten 
years.  It  is  believed  probable,  moreover,  that  another 
surviving  wooden  bridge,  known  as  Marshall’s  bridge, 
dates  back  as  far  as  1808.  .  -  ‘ 
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To  the  Honorable  Bird  Wilson  Ksijr.  President  & 
his  associates.  Judges  of  the  Court  of  (ieneral 
Quarter  Sessions  of  the  peace,  for  the  County  of 
Chester,  February  Term,  ISOT — 

The  Petition  of  divers  Inhabitants  of  Said  County, 
Respectfully  Sheweth: — 

That  a  bridge,  for  the  passing  of  Carriages  etc., 
over  the  West  branch  of  Brandywine  Creek,  near 
Marshall’s  Mill,  for  many  years  past,  hath  been 
erected  and  maintained;  primarily  by  private,  but 
latterly  by  public  e,\pense:  That  the  Bridge  last 
erected  by  County  Charge,  was  swept  away  by  the 
unequalled  flood  of  1805:  That  the  County  Commis¬ 
sioners,  fearing  the  popular  clamour,  and  feeling  a 
w’eakness  of  power;  have  declined  to  rebuihl  the 
same:  and  that  altho’  your  honours  were  pleased  to 
grant  a  View',  who  reported  in  favor  of  rebuilding; 
yet  thro’  inattention  to  the  letter  of  the  law  we  find 


Marshall’s  Bridge — Fig.  2  shows  Marshall’s  bridge  as 
it  appears  today.  Its  earliest  known  history  goes  back 
to  1795,  when  the  following  petition  and  report  of  the 
Grand  Jury  of  the  county  were  made; 

To  the  Grand  Jury,  the  Commissioners  and  the 
Judges  of  the  Court  for  the  County  of  Chester, 
convened  at  West  Chester,  August  Term  1795. 

The  Petition  of  the  Subscribers  respectfully  shew¬ 
eth — That  it  appears,  from  our  own  knowledge,  or 
upon  good  Testimony,  that  it  is  now  about  Twenty- 
eight  years,  since  a  bridge  suitable  for  the  passing  of 
carriages  etc.  w'as  erected  at  the  expense  of  a  few 
neighbouring  inhabitants,  over  the  West  Branch  of 
Brandywine  Creek,  near  to  Humphrey  Marshall’s 
Mill — That  the  Bridge  continued  in  Public  use  for 
several  years,  and  especially  during  the  time  the 
American  Army  lay  at  Valley  Forge,  when  by  their 
Waggons  passing  from  the  head  of  the  Elk  Cr.  with 
Corn,  it  was  considerably  used  and  much  injured,  so 
that  after  a  time  it  became  impassable  for  Carriages, 
but  remained  as  a  foot  Bridge  till  about  Four  year 
since,  when  it  was  thoroughly  repaired,  at  the  con¬ 
siderable  expense  of  a  few  Persons,  aided  by  a  trifling 
subscription.  Since  that  time  its  public  usefulness  is 
pretty  well  known,  being  on  a  road  of  considerable 
use  from  the  South  We.st  part  of  the  County  to  West 
Chester,  but  by  the  late  freshets  it  has  been  thrown 
entirely  down,  broken  in  pieces,  and  part  carried 
away. — 

Now  taking  into  view  the  distance  between  Worth’s 
Bridge  and  the  Forks  of  Brandywine,  the  number  of 
Inhabitants  that  may  have  indispensable  occasion  to 


FIG.  2— TIMHEK  BJUDGE  PUOBABLY  BUILT  I.N  1808 
KNOWN  AS  .MARSILYLL'S  BKIDGE 

the  object  yet  unattained:  Therefore  from  a  knowl¬ 
edge  of  the  difficulties  and  inconveniences,  to  which 
not  only  the  neighborhocMl,  but  distant  travellers  are 
Subjected  for  want  of  a  Bridge  at  .said  place,  your 
Petitioners  pray  that  the  Court  may  be  plea.sed  to 
grant  a  View  to  judge  of  the  necessity  of  Building 
a  Bridge  for  the  passing  of  Carriages  over  the  We.st 
Branch  of  Brandywine  Creek  near  Marshall’s  Mill: 
and  yqur  Petitioners  will  ever  pray  etc. 

The  Grand  Jury  agree  that  the  bridge  in  question 
shall  be  built,  and  that  the  County  furnish  the  sum 
of  Four  Hundred  Dollars  for  building  the  same  to  be 
paid  at  the  end  of  one  year,  from  and  after  the  entire 
completion  thereof,  agreeably  to  the  propo.sals  of  the 
Petitioners,  etc. 

It  is  probable  that  a  new  bridge  was  accordingly 
built  in  1808.  No  information  seems  to  be  obtainable, 
written  or  by  word  of  mouth,  as  to  the  date  of  con¬ 
struction  of  the  present  bridge  (Fig.  2),  and  it  seems 
probable  that  the  bridge  is  that  of  1808.  It  is  unques¬ 
tionably  very  old,  as  shown  among  other  things  by  the 
fact  that  the  bolts  used  in  its  construction  are  hand 
wrought,  which  is  characteristic  of  the  bridges  of  that 
time. 

Bridge  Costs  and  Cost  Accounting — Going  back  to  a 
time  forty  years  prior  to  the  period  just  discu.s.sed,  there 
is  a  very  interesting  bill  for  the  construction  of  a  bridge 
in  the  records  of  the  Chester  County  Court  as  follows: 

John  Falk  his  Acet.  of  Chichester  Bridge. 

315.88  Perches  at  14^6  per  Perch . £229  Os.  3d. 

44  Days  Work  at  the  Foundations  at  4/0 .  08  lOs.  Od. 

5i  Gallons  and  1  Pint  Bum  for  the  Laborours . ■ 

Paid  for  the  Draught  of  the  Bridge  . . -  ■■ 

Between  5  and  6  Perches  of  the  Work  washed  down 

in  the  Flood  .  ■ 

August  2Sth.  1765  £237  16s.  3d. 

Errors  excepted  per  John  Foulk 

2  5  perches  addition  to  the  wing  wall@)14/6  perch...  003  128.  6d. 

£241  OHs.  9d. 

Received  In  part®Sundry  times .  190  00s.  Od. 

Hallance  . £051  08a.  9d. 

Settled  October  the  First  1765. 

It  seems  that  one  of  the  necessary  items  of  the  con¬ 
struction  was  rum  for  the  laborers,  and  incidentally 
also  a  “draught  of  the  bridge.” 


FIG.  1— COPE’S  BRIDGE,  BUILT  IN  1807 
Crosses  east  branch  of  Brandywine  Creek  In  Chester  County, 
Pa.  Now  in  poor  condition  and  likely  to  be  rebuilt  soon. 


cross,  when  the  fording  is  attended  with  difficulty, 
with  danger,  and  oftentimes  becomes  utterly  imprac¬ 
ticable,  and  therefore  the  great  inconvenience  of  not 
having  a  Suitable  Bridge  within  S'^  distance,  must 
we  are  perswaded  point  out  the  necessity  for  such  a 
Bridge. — We  al.so  conceive  that  for  general  use,  and 
Situation  of  Ground  the  above  mentioned  place  must 
claim  a  decided  preference  for  the  erection  of  S<* 
Bridge. 

We  therefore  request,  that  you  may  be  pleased, 
deliberately  to  consider,  whether  the  Public  exigence 
does  not  require  a  Public  Bridge,  or  at  least  however. 
Whether  ,a  few  Persons,  who  have  generously  main¬ 
tained,  an  useful  Public  Bridge  so  many  years,  are 
not  entitled,  in  Rea.son  and  Ju.stice,  to  a  generous 
assistance  with  Public  Money,  for  the  rebuilding  of 
S^  Bridge,  and  act  therein  as  to  you  seems  just. 

Granted  That  a  sum  of  money  not  exceeding  Two 
hundred  dollars  be  used  at  the  discretion  of  the 
Commissioners  in  such  manner  as  they  may  think 
proper  in  repairing  and  building  S'*  Bridge. 

Samuel  Cunningham, 

Aug.  19th,  1795  Foreman. 

Some  years  later,  it  appears,  the  bridge  was  washed 
out  and  it  became  necessary  to  build  a  new  one.  A 
petition  was  therefore  presented  to  the  Court  of  Gen¬ 
eral  Quarter  Sessions  in  1807  as  follows: 


Reconstruction  of  the  Albany  Water  Filters 

Slow  Sand  Plant  Built  in  1897-99  and  Later  Supplemented  by  Coagulation  and  Pre-Filtration  Overhauled 
— Coagulating  Basin,  Double  Filtration  and  Booster  Pumps  Added 


By  Allen  Hazen 

Of  Hazen  &  Whipple,  Civil  Engineers,  New  York  City 


TWENTY-SEVEN  years  ago  a  slow  sand  filtration  booster  pumps,  primarily  to  maintain  an  excess  of  out- 
plant  was  built  by  the  city  of  Albany,  N.  Y.,  to  ward  pressure  in  the  conduit  during  floods  and  sec- 
treat  one  of  the  most  badly  polluted  water  sup-  ondarily  to  increase  the  capacity  of  the  conduit  when 
plies  then  in  existence.  To  meet  both  increasing  pollu-  needed.  A  general  plan  and  profile  of  the  reconstructed 
tion  and  consumption,  pre-filters  were  added  and  other  plant  is  shown  by  Fig.  1. 

changes  made  as  time  went  on.  The  writer,  who  was  From  1813  to  1873,  Albany  was  supplied  with  water 
engineer  for  the  original' plant,  was  called  on  in  1923  by  gravity  from  upland  sources,  some  of  which  were 
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FIG.  1— RECONSrnUCTED  AERATION,  COAGULATION,  SEDIMENTATION  AND  DOUBLE¬ 
FILTRATION  PLANT  at  ALBANY 

The  original  aeration,  sedimentation  and  slow  sand  Ultra-  sand  filtration.  By  reconditioning  and  additions,  includ- 
tion  plant  was  gradually  converted  into  a  double-filtration  ing  double  aeration,  the  double-filtration  plant  has  been 
plant,  with  coagulation  and  rapid  filtration  preceding  slow  brought  as  nearly  up-to-date  as  is  feasible. 


to  bring  the  old  and  new  filters  and  accessories  as  nearly  continued  in  use  or  held  in  reserve  until  recently.  In 
up-to-date  as  appeared  feasible  in  view  of  the  fact  that  1873,  a  pumping  station  and  intake  to  the  Hudson  River 
a  new  gravity  supply  was  in  prospect,  but  could  not  be  were  installed  in  the  heart  of  the  city.  In  1894-96  there 
available  for  some  years  to  come.  The  recent  work,  was  a  move  for  a  new  gravity  supply,  which  came  to 
completed  in  December,,  1925,  was  designed  to  meet  nothing.  In  1899,  the  slow  sand  filters  were  put  in 
increased  pollution  of  the  raw  water  and  higher  stand-  use,  water  for  them  being  taken  from  the  “back  channel” 
ards  of  quality.  Its  main  elements  were  a  new  coagula-  of  the  Hudson,  two  miles  above  the  old  intake.  (See 
tion  basin  in  place  of  a  makeshift;  reconstructing  the  paper  by  the  writer.  Am.  Soc.  C.  E.,  Vol.  43,  p.  244, 
pre-filters;  new  aerators  in  advance  of  the  coagulation  1900;  also  staff  articles.  Engineering  News,  1898-1,  pp. 
basin  and  between  the  pre-filters  and  the  slow  sand  91  and  121  and  II,  p.  254.)  About  nine  years  later  the 
filters;  new  sand  washers  and  sand  storage  bins;  the  intake  was  extended  to  the  main  channel  of  the  river, 
partial  inspection  and  repair  of  the  48-in.  steel  conduit  coagulation  prior  to  sedimentation  introduced,  and  pre- 
frocn  the  filters  to  the  high-lift  pumping  station;  and  filters  installed  to  treat  the  settled  waer  before  it  went 
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I-IO.  2— AI.r.Nt  STORAOK  lUXS.  DKY-KKED  AlTARATrS 
AND  RAW-WATKR  l*l’MP 

T1ut»‘  art*  two  bins  of  llj.OOO-lb.  capacity  eacli,  tlirce  fecil- 
ing  hoppers  of  2.700-lb.  capacity  each  and  three  solution 
tanks,  tile  latter  witli  pi|«*  connections  di.scharging  at  the 
bottom  of  the  suction  wel' 

to  the  slow  sand  filters.  Aeration  of  the  water  just 
before  its  discharge  into  the  sedimentation  I)asin  was 
discontinued.  Coagulation  was  used  intermittently  at 


first,  then  more  frequently  and  at  la.st  continuously. 
Chlorination  with  hypochlorite  of  lime  was  begun  in 
1909,  to  be  replaced  in  1916  by  liquid  chlorine.  (For  a 
paper  on  the  first  twenty  years’  operation,  by  George  FI. 
Willcomb,  supervising  chemist,  .see  Proc.  A.  W.  W.  A.. 
Vol.  X,  p.  97,  192:5;  and  for  an  earlier  summary  of 
changes  and  results,  Pii<jimerin<i  Neu'H-Rt'cnrd,  Sept. 
25,  1919,  p.  604,  followed  by  “The  Albany  Water-Works 
a  Hundred  Years  and  More  Ago.’’) 

When  the  writer  undertook  a  recon.st ruction  of  the 
treatment  plant  in  192:5  he  believed,  as  he  did  in  1897, 
and  does  now,  that  an  unpolluted  gravity  supply  from 
upland  sources  is  best  for  .-Mbany.  The  jHillution  of  the 
present  source  has  doubled  since  1899.  Very  few  Ameri¬ 
can  cities  take  water  from  sources  so  badly  polluted. 
On  the  catchment  area  of  8,240  .sq.mi.  there  was  a 
population  of  780,000  in  1920,  of  whom  5.54,000  lived 
in  places  of  2,500  and  over.  The  sewage  from  .some  of 
these  places  is  treated  but  most  of  it  is  not.  Raw  sew¬ 
age  from  118,000  people  goes  into  the  river  within  a 
few  miles  above  the  water  intake.  There  is  also  a  heavy 
pollution  from  industrial  wa.stes.  Even  with  the  most 
complete  purification  it  is  undesirable  to  use  such  water. 

The  Problem — The  writer’s  task  was  to  provide  means 
for  making  the  water  as  .safe  as  po.ssible  until  a  new 
supply,  then  in  contemplation  and  recently  authorized, 
could  be  provided.  The  recent  operation  of  the  plant 
had  been  unsatisfactory.  The  old  settling  reservoir  had 
not  been  built  for  u.se  as  a  coagulation  basin.  It  was  not 
baffled,  and  being  shallow  and  of)en  was  .stirred  to  the 
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FIG.  3— PL-VN  AND  SECTION  OF  COAGULATION  BASIN.  ALBANY  WATER  FILTRATION  PLANT 
The  aerator  rest.s  on  the  roof  of  the  basin.  See  also  Fig.  5. 
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bottom  by  winds.  Moreover,  pumping  the  coagulated 
water  to  the  pre-filters  broke  the  floe  into  finely  divided 
turbid  matter,  which  pa.ssed  deep  into  and  sometimes 
through  the  filters,  making  a  difficult  load  for  the  sand 
filters,  and  clogging  them  rapidly  so  it  was  hardly  pos¬ 
sible  to  keep  them  in  operation.  Bypas.ses  were  in¬ 
stalled  (there  were  none  originally)  and  the  pre-filtered 
water  sent  around  the  slow  sand  filters  for  mixing  with 
their  effluent.  The  heavy  chlorination  at  such  times  con¬ 
tributed  to  unplea.sant  tastes  and  odors. 

Coagulating  Apparatus — The  old  solution  feed  coagu¬ 
lation  apparatus  was  in  an  unsatisfactory  condition  and 


gether  during  construction  and  prevent  slight  move¬ 
ments  on  the  construction  joints  that  are  easily  po.-s- 
sible  when  such  tall  piers  (about  30  ft.)  rest  on  a  cla\ 
foundation.  As  the  bottom  is  all  clay,  water  stops  in 
the  floor  were  not  needed,  but  in  the  walls  i  x  5-in 
steel  cutoff  strips  were  placed  in  each  vertical  joint, 
besides  the  usual  grooves  in  the  concrete.  There  is  no 
known  or  measureable  leakage,  here  or  in  any  part  of 
the  plant,  new  or  old. 

Coagulation  Procedure — The  dry-feed  apparatus  de¬ 
livers  the  coagulant  into  the  pump-well,  from  which  it 
is  passed  through  a  venturi  meter  and  48-in.  pipe  to  a 


FIG.  4— VIEW  OP  EARTHWORK  FOR  COAGULATION  BASIN  AT  ALBANY 


The  earth  embankment  surroundlnff  the  basin  wall  was  built 
with  natural  slopes  to  nearly  full  height,  as  shown  on  left,  and 


trimmed  as  shown  on  right.  The  concrete  wall  was  then  built, 
and  the  wedge-shaped  space  filled  with  earth. 


was  housed  in  an  unsafe  wooden  building.  It  was  re¬ 
placed  by  dry-feed  apparatus  (Fig.  2)  with  storage 
bins  above,  all  placed  in  the  old  boiler  house  made  avail¬ 
able  by  an  earlier  shift  from  steam  to  electric  pumping. 

Sew  Coagulating  Basin — The  old,  open,  settling  basin 
having  proved  unsatisfactory  as  a  coagulating  basin 
and  there  being  no  .safe  way  of  operating  the  rest  of 
the  plant  in  case  the  basin  was  reconstructed,  a  new 
10-m.g.d.  covered  coagulating  basin  in  two  compart¬ 
ments  was  built  with  an  aerator  on  its  roof.  (See  Figs. 
3  to  5.)  It  is  289  x  192  ft.  in  plan,  with  a  maximum 
water  depth  of  28  ft.  It  is  of  concrete,  reinforced  in 
places,  with  groined  arch  roof  and  floor,  the  latter  in¬ 
verted.  The  walls  act  as  beams  between  the  floor  and 
roof.  Earth  covers  the  roof  and  surrounds  the  walls, 
the  earth-fill  pressure  on  the  walls  exceeding  that  of 
the  water,  so  practically  all  of  the  concrete  is  in 
compression. 

For  the  earth  backing  of  the  walls,  clayey  and  silty 
material  from  the  site,  mixed  with  an  approximately 
equal  volume  of  borrowed  gravel,  was  used.  Fig.  4 
shows  the  banks  under  construction;  they  were  carried 
nearly  to  their  full  height  and  trimmed  before  the  con¬ 
crete  walls  were  placed.  The  triangular  space  between 
each  bank  and  wall  was  afterward  filled  with  tamped 
puddle.  Additional  earth  was  then  placed  and  the  whole 
wedge  compacted  by  a  steam  roller.  This  procedure, 
which  is  not  new,  prevents  movement  by  settling  of  the 
outer  foundation  which  would  tend  to  rotate  the  wall 
and  damage  the  roof  which  it  supports.  A  few  small 
steel  rods  w’ere  used  in  the  roof  to  tie  the  blocks  to- 


cylindrical  mixing  chamber,  either  by  way  of  the 
aerator  on  the  roof  or  direct.  The  water  is  admitted 
to  the  mixing  chamber  at  the  bottom  and  leaves  it  at 
the  top,  tangentially  in'  both  cases.  This  whirls  and 
gently  agitates  the  water  before  it  passes  to  one  or 
both  compartments  of  the  coagulating  basin,  each  of 


FIG.  5— AERATOR  ABOVE  COAGULATION  BASIN 
There  is  a  blow-off  g&te  at  the  end  of  each  of  the  aerator 
supply  pipes. 


which  is  baffled  and  has  its  inlet  and  outlet  close  together, 
permitting  convenient  central  control.  As  the  building 
which  houses  the  control  valves  is  not  heated,  oil  instead 
of  hydraulic  pressure  is  used  for  their  operation. 

To  clean  the  coagulating  basins  pumping  is  necessary. 
This  will  probably  be  done  only  when  the  river  is  in 


September  2,  1926 


Sand  Filters — The  only  needed  repairs  to  the  slow 
sand  filters,  in  use  since  1899,  were  occasioned  by  a 
slight  settlement  in  one  corner,  and  the  settling  and 
cracking  of  two  or  three  vaulting  blocks.  The  earth 
was  removed,  the  settled  pieces  jacked  up,  the  cracks 
grouted  and  a  reinforced-concrete  patch  applied. 

The  cement  used  in  this  work  was  made  in  the  early 
days  of  American  Portland  cement,  when  the  specifica¬ 
tions  did  not  require  such  fine  grinding  as  now,  the  only 
limit  being  that  not  over  5  per  cent  should  remain  on  a 
100-mesh  sieve;  and  no  addition  of  plaster  to  the  cement 
was  permitted.  The  concrete  was  mixed  dryer  and 
tamped  harder  than  is  now  customary.  The  mix  was 
1:3:5,  with  an  average  of  1.26  bbl.  per  cu.yd.  River 

^.Centri/vqat  pump 
\  Dtumspeuf  B  /  ^5/ 130. 74 


flood.  The  bottom  of  the  basin  slopes  to  a  drain  with  a 
number  of  inlets.  Perforated  pressure  pipes  are  placed  i 
around  the  base  of  the  walls  to  aid  the  flow  of  the  i 
sludge  to  the  drains  as  it  lowers  and  lessens  the  finish-  < 
ing  work  of  men  with  hose.  ' 

Revamping  Pre-filters — Although  the  condition  of  the  i 
masonry  of  the  old  preliminary  filters  was  generally 
jrood,  the  number  of  holes  found  and  patched  in  the  ( 
lower  part  of  the  structure  suggested  the  need  of  i 
greater  precaution  against  leaks  than  is  usually  taken. 

In  a  single  filtration  plant,  as  most  filter  plants  are,  such 
leaks  to  the  filtered-water  collectors  might  be  serious, 
especially  with  a  highly-polluted  water. 

These  and  other  repairs  of  the  masonry  filters  were 
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FIG.  6— PLAN  AND  NOZZLE  DETAIL  OF  INFLUENT 
AERATOR 

This  aerator  Is  on  the  roof  of  the  coagulation  basin  and 
water  from  it  goes  to  the  basin. 


''Closed  luith  bolted  f/ange 

FIG.  7— PLAN  AND  SECTION  OF  PRE-FILTERED  AERATOR 
This  aerator  discharges  into  the  original  sedimentation 
basin  which  now  serves  as  a  pre-flltered  water  storage 
basin. 


made  with  all  possible  rapidity  in  the  fall  of  1923,  before 
starting  other  work.  The  old  gutters  and  other  wooden 
parts  were  replaced  by  reinforced  concrete  of  new  de¬ 
sign.  All  the  filtering  material  was  replaced  with  new. 
Layers  of  trap  rock  and  fine  gravel  of  graded  sizes  to  a 
total  depth  of  18  in.,  then  26  in.  of  Cape  May  filter  sand 
with  an  effective  size  of  0.42  in.  and  a  uniformity  co¬ 
efficient  of  1.6.  The  strainer  system,  usually  in  good 
order,  was  repaired  where  needed.  The  inlet  and  out¬ 
let  valves  and  other  equipment  of  the  pre-filters  were 
repaired  or  renewed  and  put  in  good  order. 

Pre-FUtered  Water  Reservoir  and  Aerator — The  old 
settling  reservoir  was  cleaned  up  and  affords  10  m.g. 
of  storage  between  the  pre-filters  and  final  filters.  The 
new  use  requires  a  lower  water  surface;  which  gives 
6  m.g.  less  of  capacity.  Aerators  (Figs.  6  and  7)  with 
extra  large  connections  to  reduce  friction  losses,  were 
provided  to  utilize  a  few  feet  of  head.  An  out-of-use 
pump  was  installed  for  increasing  the  head  if  desired; 
and  this  was  found  especially  useful  during  the  winter. 
When  used  some  of  the  outlets  are  closed  and  the  head 
on  the  others  increased.  The  intermediate  aeration  is 
advantageous,  at  times,  for  more  complete  removal  of 
tastes,  odors  and  carbonic  acid,  the  latter  with  its 
tendency  to  promote  corrosion. 


sand  and  gravel  washed  and  screened  on  the  site,  were 
used.  There  were  occasional  irregularities  in  the  set¬ 
ting  of  the  concrete,  but  they  were  not  very  troublesome. 
The  work  so  built  has  stood  much  better  than  some  of 
later  date,  using  cement  of  supposedly  superior  quality. 

Interesting  questions  are  raised  by  this  experience 
as  to  the  effect  on  longevity  of  the  later  requirements 
of  fine  grinding  and  the  plaster  admixture  which  is 
permitted  and  necessary  with  it.  The  filters  were 
originally  and  still  are  watertight.  Slight  leaks  in  the 
brick  walls  between  some  of  the  units  were  too  small 
to  warrant  repairs.  The  filter  underdrains  and  filter 
gravel,  although  untouched  in  the  26  years  since  put 
down,  seemed  to  be  in  good  condition  and  were  not  dis¬ 
turbed.  Omission  of  the  inspection  manholes  at  the 
end  of  the  underdrains,  provided  at  some  later  filters, 
has  caused  no  trouble. 

Most  of  the  original  filter  sand  remains  in  use.  The 
sand  washers  Originally  provided  had  been  allowed  to 
fall  into  decay  and  disuse.  In  1920,  new  sand  was 
bought  and  much  dirty  sand  removed  and  piled  up  out¬ 
side  the  plant.  The  original  sand  was  free  from  stones 
but  the  new  sand  was  not  screened  with  equal  care, 
and  occasional  stones  in  it  interrupted  sand  operations 
and  added  to  their  expense. 
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In  the  reconstruction,  two  sand  wa.shers  and  five 
■180-yd.  cylindrical  .sand  bins  with  conical  bottoms  (Fijr. 
8)  were  in.stalled  in  the  old  sand  court,  with  piping  to 
move  the  sand  from  or  to  each  of  the  eight  filter  beds. 
In  1925,  the  sand  was  removed  down  to  the  gravel  in 
one  filter  bed  (Fig.  9)  and  replaced  with  the  sand  ob¬ 
tained  from  cleaning  the  other  filters  or  from  the  piles 
of  waste  .sand  already  mentioned.  All  the  sand  was 
t)a.ssed  through  one  of  the  washers.  The  sand  in  the 
lower  part  of  this  bed,  untouched  for  26  years,  w’as  caked 
hard,  but  it,  as  well  as  that  from  the  waste  piles,  seemed 
as  good  as  ever  after  washing  and  fit  for  indefinite  use. 
It  is  expected  that  the  other  seven  beds  will  be  renewed 
in  the  same  way,  but  the  process  will  take  some  years. 

Indicating  Apixiratns — The  original  indicating  ap- 
jiaratus,  of  simple  .sturdy  con.struction,  was  found  to  be 
sound  but  as  the  maximum  rate  of  filtration  has  been 
doubled  new  steel  orifices  of  double  the  original  area 
and  new  gage  boards  were  provided. 

Bnildingif — The  original  laboratory  and  office  build¬ 
ings  had  become  overcrowded  with  the  increase  in 
capacity  and  complexity  of  the  plant  and  some  of  the 
new  equipment  had  been  hou.sed  in  numerous  .small 
wooden  buildings.  All  these  buildings  have  been  re¬ 
placed  with  adequate  fireproof  or  semi-fireproof 
struct  ure.s. 

Flood  Protection—The  plant  of  1899  was  protected 
again.st  the  highe.st  flood  (1857)  included  in  along 
record.  It  was  supjwsed  that  the  deeper  river  channel 
would  give  flood  relief  and  that  a  flood  exceeding  that 
of  1857  was  unlikely;  but  in  1913  there  was  a  higher 
flood  and  the  water  at  the  filters  at  the  flood  peak  was 
2  ft.  higher  than  the  river  level  two  miles  below.  The 
plant  was  overtopjied  and  put  out  of  service  for  three 
days  during  which  raw  water  mixed  with  some  filtered 
water  was  pumped  {Engineering  Netvs,  Vol.  69,  p.  754; 
Engineering  Record,  Vol.  67,  pp.  374,  450).  After  the 
1913  flood  the  embankments  about  the  plant  were  raised 
4  ft.  and  other  provisions  made  for  flood  protection.  As 
there  had  been  no  test  of  the  new  protection  works 
in  a  dozen  years,  and  as  a  probability  study  of  the 
excellent  records  indicated  the  chance  of  overtopping  the 
protection  works  at  El.  24  to  be  only  0.7  per  cent  or  once 
in  140  years,  no  further  protection  was  provided.  In 
case  of  a  flooding  emergency,  chlorine  could  be  applied 
to  the  limit,  from  apparatus  installed  in  1924  at  the 
main  pumping  station  two  miles  below. 

Steel  Condnit  Under  Canal — Questions  as  to  the  in¬ 
tegrity  of  the  7.900  ft,  of  riveted  steel  conduit  laid  in 
the  bed  of  the  Erie  Canal  from  the  filters  to  the  main 
pumping  station  in  the  winter  of  1898-99  necessitated  a 
study  of  related  events  which  included  inspection  of 
portions  of  the  pipe  for  physical  and  electrolytical  con¬ 
ditions.  The  pipe  was  of  fii-in.  steel  plate.s,  coated  with 
a  bituminous  compound,  with  all  defective  spots  and 
joints  treated  after  laying.  Mo.st  of  the  pipe  was  laid 
in  clay;  a  little  in  fine  .sand;  about  300  ft.  in  shale  rock. 
,4  minimum  of  6  in.  of  concrete  was  placed  around  the 
pipe,  except  for  567  ft.  on  hard  clay  and  some  300  ft. 
in  rock,  between  the  filters  and  the  canal. 

The  city  is  dependent  on  this  one  conduit.  It  can  be 
emptied  and  inspected  only  while  water  is  supplied  from 
the  distributing  reservoirs,  or  only  for  a  few  hours  at 
a  time,  while  at  two  depressions  the  conduit  can  be 
emptied  by  pumping  only. 

Some  years  ago,  there  was  leaking  in  the  300-ft.  sec¬ 
tion  in  shale  rock  not  under  the  canal  and  where  the 


pipe  was  not  surrounded  with  concrete.  Numerous  per¬ 
forations  in  the  steel  shell  w’ere  then  plugged  and  the 
pipe  surrounded  with  concrete.  The.se  perforations 
caused  anxiety  as  to  the  condition  of  the  pipe  beneath 
the  canal,  which  it  was  feared  might  be  admitting  pol¬ 
luted  canal  water,  especially  during  high  floods,  at 
which  times  only  there  would  be  inward  pressure. 

Tests  made  after  the  writer  took  up  the  reconstruc¬ 
tion  work  showed  a  flow  of  electric  current  through  the 
conduit  sometimes  in  one  and  sometimes  in  the  other 
direction,  due  to  electric  railway  track  near  the  lower 
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end  of  the  conduit  and  near  an  8-in.  water  main  that 
approaches  close  to  the  upper  end  of  the  conduit.  The 
deterioration  of  the  48-in.  pipe,  already  mentioned,  had 
been  caused  by  this  current;  inspection  of  the  conduit, 
but  not  for  its  whole  length,  showed  no  damage  else¬ 
where. 

Inspection  of  about  60  per  cent  of  the  pipe  interior 
showed  some  turbercles  and  blisters,  but  generally  the 
pipe  was  found  in  good  condition.  On  removing  some 
of  the  tubercles,  a  few  pits  were  found  extending  nearly 
through  the  pipe,  but  only  one  leak  was  developed  in 
that  way  and  it  was  small.  The  tuberculation  had  not 
materially  decreased  the  carrying  capacity  of  the  pipe, 
w'hich  is  still  25  m.g.d.  by  gravity,  the  capacity  assumed 
in  the  original  design.  Chemical  and  bacterial  analyses 
showed  no  evidence  of  pollution  by  canal  water. 

The  origin  of  cases  of  typhoid  fever  in  Albany  in 
May,  1924,  has  never  been  determined.  It  might  have 
been  caused  by  back  pressure  to  the  distribution  pipes 
from  some  polluted  industrial  supply,  several  of  which 
W’ere  found  and  removed  at  the  time.  One  suggestion 
was  that  the  typhoid  was  due  to  inward  leakage  of 


oanal  water  to  the  conduit  during  the  April  floods,  but 
the  single  unsatisfactory  bacterial  test  reported  at  the 
time  is  insufficient  for  important  conclusions.  Directly 
after  the  incident,  chlorinating  apparatus  was  installed 
at  the  lower  pumping  .station  and  ever  since  then  the 
filtered  water  delivered  by  the  48-in.  conduit  has  been 
chlorinated. 

Booster  Pumping  Station — To  guard  against  leak¬ 
age  into  the  48-in.  conduit  and  at  the  same  time  increa.se 
its  delivery  capacity  from  25  to  30  m.g.d.  or  more,  a 
booster  pumping  .station  was  built  at  the  upper  end 
of  the  conduit  and  a  weir  at  the  lower  end.  This  in¬ 
sures  an  excess  of  internal  pressure  at  slight  capital 
outlay  and  with  little  probable  increase  in  operating  ex¬ 
pense,  as  it  may  not  be  neces- 
.sary  to  operate  the  pump  much 
of  the  time. 

Operating  Method  —  Treat¬ 
ment  of  water  by  the  recon- 
•structed  plant  follows  more  or 
less  clo.sely  that  used  for  some 
years  at  Poughkeepsie,  N.Y. 

The  Poughkeepsie  results  for 
five  years  are  considered  in 
what  follows  as  well  as  tho.se 
at  Albany  for  a  shorter  period. 

Hudson  River  water  to  which 
sulphate  of  alumina  has  been 
added  in  the  pump  well  is 
passed  through  the  aerator 
and  mixing  chamber  already 
described,  with  a  10-minute 
total  mixing  period  at  a  30- 
m.g.d.  rate,  or  14  minutes  at 
two-thirds  that  p  u  m  p  a  g  e , 
which  is  more  nearly  the  aver¬ 
age.  The  detention  period  in 
the  coagulation  basin  is  8  hr,  at  the  30-m.g.d.  rate.  The 
pre-filters,  with  two  out  of  service,  work  at  115  m.g.d. 
per  acre  for  30  m.g.d.,  but  ordinarily  75  m.g.d.  The  pre- 


rO.ST  OF  CHA.N'GES  AND  IMPROVEMENTS  IN  ALBANY  FILTERS, 
1923  TO  1925,  INCLUSIVE 

iMtalUns  new  pump»  and  heetin^  lystem  in  old  pumping  station,  and 

new  room  for  appRmg  chlorine  to  raw  water .  $32,724 

Main  outside  lines  of  steel  pipe,  with  Venturi  meter .  58,180 

Coaitulating  basin,  holding  lU  m.g.: 

Earthwork,  64,600  cu.yd.  at  average  $1 . 53 .  $98,842 

Concrete, includingsteelreinforcing,  8,700  cu.vd.  at  average 

$15.10 . 131,342 

Oates,  piping,  drains,  drainage  pump,  and  aerator  equip¬ 
ment . 44,931 

Building,  baffles  and  miscellaneous . 25,425  300,540 

Kepairing  and  improving  preliminary  filter,  and  new  coagulat¬ 
ing  ecpiipment .  $69,763 

N'ew  filtering  material .  17,275  87,038 

Aerator  for  effluent  from  preliminary  filters,  including  resetting  one  old 

pump,  and  building  changes  for  it .  21,510 

Installing  new  sand  washers  and  a  complete  system  of  sand  washer 
piping  and  electric  lights  in  the  old  filters,  sand  bins,  new  outlets  for 

the  old  basin,  repairing  old  gates  and  miscellaneous  work .  68,440 

Laboratory  and  cot^ulant  storage  building .  23,470 

■Service  building,  with  separate  chlorine  rooms .  17,510 

Booster  station,  including  rutting  old  pipe,  building  two  shafts,  gates, 
pump  and  wooden  pump  house .  35,180 

Sum .  $644,592 

For  engineering,  including  preliminary  work .  54,527 

Total .  $699,119 


filtered  water  passes  through  a  second  aerator,  for  the 
purpose  already  stated,  then  through  the  old  settling 
or  present  equalizing  basin,  and  then  to  the  old  slow 
.sand  filters,  now  operated  at  6  m.g.d.,  or  double  their 
original  rate  when  the  water  was  aerated  .Tnd  settled 


only.  The  ample  capacity  of  the  underdrain.s  and  pijH' 
connection.s  make.s  the  higher  rate  iK».s.sible  without  a 
.sufficient  increased  lo.ss  of  head  to  warrant  changes.  By 
coagulation,  pre-filtration  and  double  aeration  the  water 
that  goes  to  the  slow  .sand  filters  is  about  equal  in 
quality  to  that  from  a  standard  mechanical  or  rapid 
filtration  plant.  The  slow  sand  filters  convert  the  free 
ammonia  into  nitrates— almo.st  completely  in  summer 
and  le.ss  so  in  winter.  All  the  easily  oxidizable  organic 
matters  are  disposed  of  and  with  them  a  large  part  of 
the  tastes  and  odors  that  e.scape  in  the  earlier  proi-e.s.ses. 
With  the  latter  working  well  there  is  very  little  clogging 
of  the  slow  sand  filters.  At  Poughkeepsie  a  bed  some¬ 
times  operates  six  months  without  cleaning. 


The  operation  of  .sand  filters  under  such  conditions 
throws  a  sidelight  on  the  operating  results  of  mechanical 
filters,  for  at  times  the  slow  sand  filters  are  clogged 
more  rapidly  than  at  others,  due  to  the  material  which 
passes  the  pre-filters  and  is  retained  by  the  more  per¬ 
fect  straining  action  of  the  slow  .sand  filters.  With 
water  difficult  to  coagulate,  it  frequently  happens  that 
hydrate  of  alumina  combined  with  organic  matter  pas.ses 
through  the  pre-filters  in  some  soluble  or  colloidal  form 
in  quantities  large  enough  to  clog  the  slow  sand  filters 
with  astoni.shing  rapidity,  and  this  even  when  the  pre¬ 
filters  are  in  good  order.  The  slow  filters  remove  this 
material  better  than  do  the  rapid  filters,  but  it  is  better 
and  cheaper  to  keep  the  pre-filter  treatment  so  tuned 
up  that  little  clogging  material  goes  to  the  slow  sand 
filters,  there  to  increase  the  frequency  and  cost  of 
cleaning. 

Early  Residts — During  November,  1925,  with  river 
water  containing  very  difficult  organic  matter  requiring 
a  high  dose  of  coagulant  the  average  color  was  reduced 
from  55  to  8.  Total  hardness  was  not  increased  but  a 
considerable  part  of  the  carbonate  hardness  was  changed 
to  sulphate  hardness.  Oxygen  consumed,  representing 
organic  matter,  was  reduced  by  80  per  cent.  Carbonic 
acid,  starting  at  about  3  p.p.m.,  was  increased  to  about 
30  p.p.m.  by  chemical  treatment  and  reduced  to  about 
7  p.p.m.  by  the  first  aerator — second  one  not  then  com¬ 
pleted.  Bacteria  in  the  raw  water  averaging  67,500  per 
c.c.  were  reduced  to  4,950  in  the  coagulating  basin,  to 
300  by  the  pre-filters  and  to  5  by  the  slow  sand  filters. 
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after  which  the  water  waa  chlorinated.  Without  the 
chlorine,  leas  than  1  in  10,000  of  the  bacteria  in  the 
river  water  were  left.  The  original  filters,  in  1900, 
Uft  less  than  1  in  100.  In  a  general  way  the  present 
treatment  rei’uces  the  number  again  in  the  same  ratio. 
In  a  quarter  century,  pollution  has  doubled,  but  puri¬ 
fication  efficiency  has  increa.sed  at  a  much  greater  rate. 
The  filtered  water  of  those  days  was  very  satisfactory 
in  compari.son  with  the  raw  w’ater  that  preceded  it, 
and  good  when  compared  with  the  raw  water  from 
upland  .sources  used  by  other  cities,  but  it  would  not 
meet  with  the  critical  requirements  of  present  day 
laboratories. 

Cost — The  reconstruction  work  in  192.3-5  cost  about 
$700,000  (see  table).  The  original  plant  of  1897-99, 
including  low-lift  pumps  and  pump  line  to  the  main 
pumping  station,  cost  about  $500,000.  Some  $300,000 
was  spent  in  1907-09  for  the  intake  extension,  coagulat¬ 
ing  plant  and  pre-filters.  Change  from  .steam  to  elec¬ 
tricity  and  minor  items  through  a  term  of  years  may 
have  cost  $100,000.  The  total  outlay  from  1897  to  1925 
inclusive,  was  about  $1,600,000. 

The  work  was  begun  under  the  direction  of  F.  A. 
Raven,  commi.ssioner  of  public  w'orks,  and  finished 
under  his  successor,  Lester  W.  Herzog.  J.  Murray  Prior 
was  superintendent  of  water-works,  and  George  E. 
Willcomb  is  supervising  chemist.  The  designs  were 
made  in  the  office  of  Hazen  &  Whipple,  with  my  partner 
C.  M.  Everett  in  direct  charge.  F.  H.  Hapgood  of 
the  .same  office  was  resident  constructing  engineer.  Most 
of  the  work  w’as  done  by  contract,  a  small  amount  by 
day  labor,  but  minor  repairs  were  made  by  the  filter 
operating  force. 


Architect  of  Knickerbocker  Theater  Not 
Responsible  in  Damages 

Reginald  W.  Geare,  architect,  of  Wa.shington,  D.  C., 
who  drew  the  plans  for  and  supervised  the  construction 
of  the  Knickerbocker  Theater  in  that  city,  which  col¬ 
lapsed  on  Jan.  28,  1922  (the  collapse  was  described  in 
Engineering  News-Record,  Feb.  2,  1922,  p.  207,  and  Feb. 
9.  p.  221),  killing  about  one  hundred  persons,  has  been 
held  not  responsible  in' damages  in  a  suit  brought  by  the 
admini.strator  of  the  e.state  of  one  of  the  victims  of  the 
accident.  The  decision  follows  that  in  the  ca.se  of  the 
steel  contractor  on  the  theater,  John  H.  Ford,  which  was 
reported  in  our  i.ssue  of  Aug.  19,  1926,  p.  291.  Geare, 
like  Ford,  demurred  to  the  declaration  in  an  action  of 
Guy  Sturgi.s,  administrator  for  the  estate  of  Victor  M. 
Sturgis,  for  negligence  causing  death,  but  the  Supreme 
Court  of  the  Di.strict  of  Columbia  overruled  the  demur¬ 
rer.  The  Court  of  Appeals  of  the  District  now  reverses 
the  action  of  the  lower  court.  This  final  decision  is 
based  on  the  court's  previous  decision  in  the  Ford  ca.se. 
Its  full  text  follows: 

We  think  the  issues  involved  in  this  appeal  are  essentially 
similar  to  those  in  John  H.  Ford,  appellant,  vs.  Guy  Sturgis, 
administrator  of  the  estate  of  Victor  M.  Sturgis,  deceased, 
appellee.  Appeal  No,  420,  ante,  the  decision  in  that  appeal 
being  handed  down  concurrently  herewith.  It  is  true  that 
the  appellant  in  that  case  was  a  contractor  furnishing  mate¬ 
rial  and  services  in  the  construction  of  the  building,  whereas 
the  present  appellant  was  the  architect  of  the  building,  but 
we  think  that  fact  is  immaterial.  *  Consistently  with  the 
decision  in  the  former  case  the  order  of  the  lower  court 
challenged  by  this  appeal  is  reversed  with  costs  and  the 
cause  IS  remanded  for  further  proceedings  not  inconsistent 
herewith. 


Recreational  Use  of  San  Diego’s 
Water-Supply  Reservoirs 

Despite  Popularity,  B.  Coli  Index  is  Zero — Dry 
Climate,  Long  Retention  and  Strict 
Sanitation  are  Factors 

By  R.  C.  Wueste 

Supervisor,  San  Diego  Municipal  Impounding  System 

Recreational  use  of  reservoirs  has  been  prac- 
.  ticed  in  San  Diego  County,  California,  for  forty 
years,  beginning  with  the  first -development  of  local 
water  supplies,  and  thus  a  public  sentiment  has  been 
developed  which  regards  this  use  of  the  artificial  lakes 
of  the  county  as  one  of  the  privileges  of  citizens.  The 
income  from  fees  charged  for  these  recreational  privi¬ 
leges  has  come  to  be  an  important  factor  in  both  public 
and  private  water  development  ventures  and  since  there 
is  not  a  single  instance  of  an  epidemic  of  water-borne 
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origin  there  appears  to  be  no  rea.son  for  discontinuing 
the  present  practice.  Conditions  in  San  Diego  County 
that  affect  the  storage  of  water  supplies  and  the  pre¬ 
cautionary  measures  taken  to  safeguard  the  purity  of 
water  under  recreational  use,  are  outlined  in  the 
following. 

Speaking  very  generally,  as  one  travels  east  from 
the  Pacific  Ocean  in  San  Diego  County  a  belt  of  ele¬ 
vated  coastal  bench  about  ten  miles  wide  is  first 
crossed.  This  ends  abruptly  again.st  a  porphyry  dike 
cut  by  defiles  where  the  major  drainage  channels  break 
through  to  the  coast.  Then  comes  the  true  runoff  pro¬ 
ducing  area  of  the  county,  a  30  to  40-mile  belt  of  broken 
and  mountainous  territory  bounded  on  its  eastern  mar¬ 
gin  by  a  divide,  4,000  to  6,000  ft.  in  elevation,  which 
overlooks  the  Imperial  Valley.  The  highly  irregular 
topography  of  this  mountainous  area  makes  it  remark¬ 
ably  rich  in  dam  and  reservoir  sites  but  is  devoid  of 
natural  lakes. 

The  rainy  season  begins  in  December  and  during 
three  or  four  following  months  the  dry  w'atercourses 
are  periodically  converted  into  torrential  streams  flow¬ 
ing  swiftly  from  steep  watershed  slopes  and  cascading 
dowTi  boulder  choked  gorges  to  the  sea.  Thus  there 
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are  no  perennial  streams  and  the  few  natural  lakes  have  to  be  considered  in  workinjr  out  the  watershed  per- 

filled  during  the  rainy  season  are  evaporated  to  dry-  formance  problem.  The  retention  jieriod  for  the  bulk 

ness  during  the  summer  months.  Under  these  condi-  of  the  stored  water  is  from  1  to  10  years.  The  policy 

tions  when  artificial  lakes  are  formed  by  the  construction  has  been  to  provide  reservoir  capacities  of  from  2.000 

' _  to  6,000  m.g.  per  1  m.g.d.  of  .safe  net  yield.  During 

these  retention  periods  mechanical  subsidence,  working 
of  the  biological  balance  and  the  seasonal  bio-i'hemical 
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income  from  this  u.se  has  increased  during  the  last  few 
years  to  significant  sums,  forming  appreciable  parts  of 
the  revenues.  There  is,  therefore,  a  capitalization  of 
this  feature  of  a  San  Diego  County  water  development 
which  is  written  into  the  valuations  of  the  .sy.stems. 

The  appended  table  of  revenues  from  recreational  use 
of  reservoirs  on  the  Cottonwood-Otay  .system  shows  the 
increasing  volume  of  recreational  u.se.  A  detailed 
analysis  of  this  table  would  bring  out  influences  which 


TROUT  NURSERY  ON  WATER  SUPPUY  RESERVOIR 
About  20,0nn  trout  fry  from  a  state  hatchery  are  planted 
in  this  nursery  in  the  fall.  When  they  reach  a  length  of 
7  in.  they  are  put  in  the  re.servoir.  Floating  nursery  In 
the  distance. 

of  dams  the  lure  and  fascination  of  a  lake  playground 
immediately  create  a  demand  for  recreational  use. 

Ground-water  supplies  in  this  county  are  very  limited 
and  are  regarded  as  emergency  sources  only.  The  only 
means  to  an  adequate  water  supply  is  the  comstruction 
of  dams  which  will  impound  and  retain  from  season 
to  season  the  erratic  winter  flood  flows,  thus  securing  a 
regulated  gravity  supply.  The  co.st  of  these  storage 
projects  has  varied  between  $500,000  and  $1,000,000 
per  m.g.d.  of  safe  net  yield.  This  makes  water  pro¬ 
duction  in  this  county  relatively  expensive  in  the  mat¬ 
ter  of  interest  on  the  money  invested. 

The  w’atershed  areas  are  predominantly  granitic  in 
character,  incompletely  overlain  with  soil  suitable  for 
agriculture,  sparsely  wooded  and  sparsely  populated.  In 
1915  a  W’atershed  census  of  areas  tributary  to  the 
municipal  reservoirs  showed  less  than  one  permanent 
resident  per  square  mile.  In  the  ensuing  eleven  years 
this  population  has  increased  chiefly  in  certain  camp- 
and  cabin-site  areas  which  have  developed  as  nuclei. 
Sanitary  control  for  jfopulation  of  this  sort  is  compara¬ 
tively  easy  and  the  watersheds  as  a  whole  are  subject 
to  a  natural  7-months  dry  sterilization  period  during 
which  chance  pollution  undergoes  immolation  by  ex¬ 
posure  to  sun  and  w’ind. 

The  runoff-producing  area  in  San  Diego  County  con¬ 
sists  of  about  2,000  sq.mi.  of  which  about  one-third  is 
in  the  Cleveland  National  Forest.  Altogether  about 
two-thirds  of  the  runoff-producing  area  is  still  public 
domain.  It  is  not  believed  that  these  proportions  will 
ever  be  materially  changed. 

The  Forest  Service,  in  co-operation  with  the  state, 
exercises  sanitary  control  over  camps  in  the  forest,  and 
by  an  agreement  between  the  city  of  San  Diego  and 
the  Forest  Service  the  city  passes  on  all  applications  for 
homesteads  within  the  watershed  areas  of  the  city. 

An  important  factor  in  the  high  quality  of  the  im¬ 
pounded  raw  water  is  the  long  retention  period  under 
the  algebraic  relationship  of  runoff,  draft  and  loss  which 


BLACK  BASS  PROM  A  SAN  DIEQO  RESERVOIR 
All  San  Olego’p  reservoirs  have  been  planted  with  game 
fish  and  fish  are  considered  a  nece.ssary  factor  in  the 
biological  balance  of  the  stored  water. 


have  produced  the  income  changes  but  it  is  sufficient 
to  show  that  the  average  annual  increase  has  been 
about  48  per  cent  since  1922.  This  increase  is,  in  the 
main,  proportional  to  the  average  numerical  use  in¬ 
crease.  The  increase  in  the  future,  it  is  believed,  may 
be  assumed  to  be  at  lea.st  as  great  as  the  increase  in 
regional  population. 

The  costs  to  the  city,  including  only  interest  and  de¬ 
preciation  on  the  equipment  used  and  operating  salaries 
of  employees  handling  recreational  affairs,  are  about 
25  per  cent  of  the  gross  receipts.  This  income  is  classed, 
by  charter  provision,  as  a  “miscellaneous  receipt”  and 
must  be  deposited  in  the  general  fund.  Anticipated 
revenues  are  estimated  by  the  city  auditor  and  operat¬ 
ing  expenses  are  budgeted  a  year  in  advance. 

The  impounding  branch  of  the  city’s  water  system 


GROSS  RECEIPTS  FROM  RECRE.VTIONAI.  USE  OF  COTTONWOOI>- 
OTAY  SY.STEM  RESERVOIRS 

Year  Receipu  Year  ReceipU 

I9II .  $758  1920 .  $J.53I 

I9M .  I, <08  1921 .  396 

1915  .  I.W7  1922 .  8,215 

1916  .  488  1923 .  16.481 

1917  .  348  1924 .  19,677 

1918  .  1,853  1925 .  24.440 
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has  been  controlled  in  various  ways  since  its  purchase  (5)  Maintenance  of  all  elements  in  high  state  of 
in  1913.  At  that  time  each  councilman  acted  as  super-  cleanliness  and  orderliness. 

intendent  of  a  department  and  the  impounding  system  Although  nearly  all  surface  water  entering  San  Diego 
was  placed  in  charge  of  the  legislative  water  superin-  since  1906  has  been  filtered  by  rapid  pressure  filters, 
tcndent.  Two  years  later  a  semi-manager  form  of  city  sterilization  was  not  begun  until  the  fall  of  1915.  At 
government  was  adopted,  placing  the  impounding  sys-  no  time  has  the  raw  water  been  of  such  a  character 
tern  under  the  manager  of  operation.  After  four  years,  that  its  use  without  sterilization  would  not  have  been 
a  special  commission  was  created  to  deal  with  water  allowed  in  the  city.  Results  of  weekly  bacterial  samples 
development  and  the  operation  of  developed  works.  In  of  raw  and  finished  water  during  the  calender  year  of 
1923  this  commission  was  abolished  and  the  impound-  1925  at  the  Lower  Otay  filtration  plant  are  shown  in 
ing  system  returned  to  the  manager  of  operation.  the  accompanying  diagram.  In  the  upper  graph  the 

Since  that  time  recreational  use  of  the  impounding  tops  of  the  columns  repre.sent  the  total  bacterial  count 
reservoirs  has  received  its  greatest  attention.  There  per  c.c.  in  the  raw  lake  water.  The  bacterial  reduction 
has  been  co-operation  with  the  California  Fish  and  by  filtration  and  sterilization  is  shown  on  the  same 
Game  Commi.ssion  along  lines  calculated  to  increase  the  columns.  In  the  middle  graph  are  shown  the  positive 
public’s  enjoyment  of  the  reservoirs,  and  particular  samples  for  B.  coli.  The  lower  graph  shows  a  con- 
attention  has  been  given  to  the  planting,  rearing  and  tinuous  chlorination  of  2J  lb.  per  m.g.  during  the  year, 
transfer  of  fish.  Waterfowl  hunting  has  been  regu-  Although  about  40  per  cent  of  the  raw  samples  reacted 
lated  to  afford  sport  for  the  greatest  number  of  hunters ;  for  colon  bacilli,  the  low  total  count  and  other  consid- 
a  bulletin  of  information  and  regulations  affecting  the  erations  place  the  cause  of  this  on  bird  pollution.  In 
municipal  reservoirs  has  been  published;  conveniences  the  finished  water,  no  samples  showed  positive,  giving 


HACTEUIOLOOICAL,  CHART  OF  LOWER  OTAY  WATER  FOR  1925 

and  facilities  for  campers  have  been  installed  and  a  zero  colon  index.  Water  from  this  plant  is  trans¬ 
reservoir  beautification  tending  to  increase  the  at-  mitted  by  19  miles  of  closed  conduit  to  San  Diego, 
tractiveness  of  the  reservoirs  to  the  public  has  been  where  the  colon  index  is  still  found  to  be  zero  with 
undertaken.  Thus  the  incentive  for  the  public  to  visit  only  a  slightly  higher  total  count, 

the  reservoirs,  if  only  to  picnic,  has  been  greatly  The  San  Diego  reservoir  system  now  includes  five  of 
increa.sed.  the  nine  major  impounding  reservoir  developments 

The  psychological  effect  of  a  clean  camp  ground  pro-  within  the  county.  The  city  controls  59  per  cent  of  the 
vided  with  trash  receptacles,  modern  toilet  facilities,  county’s  available  drainage  collection  area.  Further 
clean  and  well  kept  boats,  well  constructed  boat  land-  developments  will  doubtless  be  made  by  the  city,  by 

ings,  trim  reservoir  shore  lines  and  terse  and  dignified  reason  of  the  need  for  more  water.  Should  controlling 

warning  notices,  can  hardly  be  overestimated.  The  re-  factors  or  conditions  change,  should  the  precautions 
suit  is  the  development  of  a  public  conscience.  The  noted  in  the  foregoing  become  inadequate,  or  should 

theory  that  provisions  for  decency  will  eliminate  95  per  the  purity  of  the  supply  stand  in  jeopardy,  a  cessation 

cent  of  possible  indecencies  appears  to  work  out  satis-  of  recreational  use  would  doubtless  result.  Until  such 
factorily.  Public  conscience  must  be  sufficiently  de-  danger  appears  reasonable,  the  present  policy  of  allow- 
veloped,  else  recreational  use  of  domestic  supply  reser-  ing  recreational  use  will  probably  continue, 
voirs  becomes  impossible  and  untenable.  - ; - 

Since  the  Cottonwood-Otay  system  furnishes  about  Underfeed  Sludge-Drying  Beds  at  West  Kent 
75  per  cent  of  the  city’s  water  which  must  finally  pass  The  sludge-drying  beds  of  the  new  sewage-works  of 
through  Lower  Otay  reservoir,  public  use  of  this  reser-  the  West  Kent  Sewerage  Board,  England,  opened  in 
voir  carries  increased  responsibilities.  Certain  pro-  July,  have  the  sludge  delivered  at  points  1  in.  above  the 
visions  and  regulations  which  have  been  put  into  effect  surface  of  the  beds,  beneath  the  sludge  already  applied, 
on  this  reservoir  will  be  extended  to  all  city  reservoirs  to  prevent  disturbance  of  the  partly  dried  sludge.  There 
in  the  future.  The.se  .sanitary  control  measures  are:  are  36  beds,  with  a  total  area  of  513,000  sq.ft.,  or  over  12 

(1)  Shore  line  toilets  of  pan  type  placed  at  one-half  acres.  They  are  composed  of  9  in.  of  “a.shes,”  under¬ 
mile  intervals.  drained,  and  receive  sludge  from  hopper-bottomed  sedi- 

(2)  Parking  of  automobiles  restricted  to  designated  mentation  tanks,  the  influent  to  which  has  been  passed 

areas  marked  by  signs  and  provided  with  garbage  cans  successively  through  "rough  screens,’’  a  5ix3§-ft.  Ven- 
and  pan  toilets.  turi  meter,  “mechanical  screens,”  and  detritus  tanks 

(3)  Overnight  camping  restricted  to  station  head-  From  the  drying  beds,  sludge  is  removed  by  1-yd.,  18-in. 

quarters  on  an  area  draining  away  from  reserv’oir  and  gage  railway  cars  drawn  by  gasoline  motors  and  deliverec 
provided  with  garbage  cans,  flush  toilets,  street  lights  to  a  "river  wharf  and  to  a  land  tip  for  distribution  tc 

and  other  conveniences  and  attractions.  farmers,”  according  to  an  article  describing  the  sewage- 

(4)  Daily  shore  and  water  patrol  by  car  and  motor-  works  and  trunk  sewers  published  in  the  London 
boat  for  supervision  and  surveillance  of  permittees.  Surveyor  of  July  9,  1926,  p.  27. 
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plan  appeared  to  be  to  attack  the  work  at  several  points, 
mainly  with  .independent  plant  units,  but  to  arrange 
each  unit  so  as  to  handle  a  group  of  footings  from  one 
set-up.  The  plan  adopted  is  shown  by  the  drawing: 
stiff -leg  derricks,  a  gu.v  derrick,  a  hx'omotive  crane,  and 
a  traveler  were  the  plant  units  included. 

At  the  east  end  of  the  viaduct  the  first  eight  bents 
were  comparatively  close  together  and  a  guy  derrick 

PLANT  selection  and  arrangement  w'ere  something  w’as  selected  as  being  able  to  cover  all  16  footings. 

of  a  problem  in  putting  down  seventy  footing  piers  For  the  eight  footings  of  the  next  four  bents  a  stifT- 
for  the  thirty-bent  steel  viaduct  connecting  the  west  leg  derrick  was  cho.sen  and  since  the  location  of  the 

end  of  the  Holland  vehicular  tunnel  from  New  York  mixing  plant  was  somewhat  inflexibly  fixed  at  Gales  St., 

with  the  70-ft.  ridge  west  of  the  shore  flat  of  Jersey  over  which  all  materials  were  brought  in,  the  derrick 
City.  Besides  the  large  number  of  separate  operations  was  set  to  serve  the  mixer  bins  as  well  as  the  ftwtings. 

there  was  a  wide  variation  in  soil  and  w'ater  condi-  We.st  to  the  railway  yards  there  was  then  a  clear  way 

tions  which  required  changes  in  methods.  Care  had  for  a  traveling  outfit  and  a  .stiff-leg  was  put  on  wheels 


An  Eight-Derrick  Outfit  Constructs 
Seventy  Footing  Piers 

Skillful  Selection  and  Location  of  Derricks  Limits 
Construction  Plant  Shifts  on  2,300-Ft. 
Viaduct  to  Two  Mobile  Units 


Cerfra!  ccrKivfe  plarf  -, 
l-yol  miter. 

S4-yci  Uikhiryy  heyper , 


licrnek-. 


-Trave/ma 

sf:ff-!cy 


tunnel 


!  ~1  Compnus^ 


■Sfiff-iey 

derrick 


locomotive ciaiie(20-T.)  Bent  70: 


Bent  2L 
143  plomB  piles, 
44  batt.  piles. 
SSS^.  etc.. 
3SSSyd  corK. 


Each  Bent.  tltoU 
t4  plumb  puts. 
78  Batt  piles, 
284  yd  esc. 
K’lAtd  cone. 


Note:  ill  stiff-Ica 
derricks  have  7S  ft 
Booms;  3 drum  hoists, 
and  9“)i  10“ steam 
coames 

Bent  to. 

88  plumB  piles, 
j  2b  Ba*t  piles. 

I  73B  yd.  esc  . 

I  1^1  yd  cone. 


Traveling 
stiffs  Icy 


Bent  29: 

423  yd  cone,  in 
3-8'*  caissons, 
337yd  etc. 


Ladi  Bent.  I  to  8 
32  piles. 

183  yd.  etc . 
90yd  cone. 


Bent  9: 

84  p!umB  piles. 
78  Batt  piles, 
784  yd.  etc 
187.4  •td  cenc. 


Bent  27: 

319  yd.  eoix.  in 
3'fl  *  caissons, 
403  yd  exc. 


Bent  19: 

109  plumb  piles, 
48  Baft  piles, 
43!  yd.  exc. 
240yd.  cone. 

Elevation 


Bent  28: 

370yd  cone  in 
3-10'  *  caissons, 
312  yd.  exc. 


Each  Bent.  22  to  26: 
14 J  plumb  piles, 
42  baft,  piles. 
338 yd.  exc., 
509yd.  cone. 


Each  S-’d  14  to  IB 
79  plumb  piles, 
y-  hat*  piles, 
3194  yd.  e  .re 
194  yd  cone 


I’I.AXr  ARUAXr.KM  ENT  FOR  SK:VENTY  VI  ADFCT  .VOOTINr.S 


to  be  taken  al.so  of  a  72-in.  riveted  pipe  sewer  running 
between  the  twin  footings  for  mo.st  of  the  length  of 
the  viaduct.  More  important,  however,  was  the  neces¬ 
sity  of  carrying  on  work  across  two  .streets  and  a 
railway  yard  of  some  30  tracks  which  had  to  be  kept 
in  service.  Fast  work  was  another  requirement,  as 
the  viaduct  is  part  of  the  arterial  road  west  from  the 
tunnel  which  is  planned  to  be  in  operation  this  year. 
A  description  of  the  road  and  of  the  viaduct  structure 
was  published  in  Engineering  News-Record,  April  30, 
1925,  p.  731. 

Altogether  the  work  called  for  2,920  piles,  10,420 
cu.yd.  of  excavation  and  6,333  cu.yd.  of  concrete.  The 
distribution  of  these  quantities  is  indicated  on  the 
drawing.  The  length  of  the  operation  was  2,300  ft., 
and  its  width  w'as  within  50  ft.  Commonly  in  a  case 
like  this  consideration  would  be  given  to  some  sort  of 
traveling  outfit,  but  here  there  w’ere  the  interrupting 
streets  and  railway  yard  and  moreover  along  much  of 
the  route  old  buildings  had  to  be  torn  down.  The  logical 


and  a  40-ft.-gage  track  was  laid.  This  outfit  covered 
the  12  footings  of  bents  13  to  18,  inclusive.  In  the 
railw’ay  yard  two  stiff-legs  covered  four  bents  each  and 
one  bent  was  handled  by  a  locomotive  crane.  More 
general  use  of  locomotive  cranes  in  the  yard  area  w'as 
prevented  by  the  continuous  use  of  the  tracks  for  train 
movements.  Then  two  stiff-leg  set-ups  provided  for  the 
remaining  piers. 

The  derricks  handled  concrete  buckets  and  the  leads 
for  piledriving  and  the  orangepeel  bucket  for  excava¬ 
tion.  Open  caissons  were  sunk  at  the  we.sternmost  four 
bents;  all  the  other  footings  were  open-pit  operations. 
Concrete  came  from  the  central  mixing  plant  in  buckets 
on  trucks;  plank  roads  were  laid  for  the  truck  opera¬ 
tions.  Altogether  none  of  the  work  pre.sented  any 
complexity.  It  was  very  effectively  handled  by  the  out¬ 
fit,  which  included  only  general  purpose  equipment. 

The  contractor  was  the  Frederick  Snare  Corp.,  New 
York.  The  viaduct  is  being  built  for  the  New  Jersey 
State  Highway  Commission,  W.  G.  Sloan,  engineer. 
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Railway  Developments  in  Africa 
Show  Increasing  Needs 

Pioneer  Character  of  Many  Lines  Inadequate  for 
Present  Freight  and  Passenger  Needs 
— Changes  Recommended 

WITH  industrial  development  in  central  and  south¬ 
ern  Africa,  and  the  prospective  linking  up  of 
inland  railways  with  those  advancing  from  the  east  and 
west  coasts,  there  will  be  changes  in  transportation 
conditions,  as  indicated  by  a  report  on  the  railways  of 
the  B*’itish  colony  of  Southern  Rhodesia,  made  for  the 
governor  by  Gen.  D.  F.  Hammond  as  a  result  of  public 
complaints  regarding  rates  and  service.  The  railways 
serving  this  colony  aggregate  2,462  miles,  all  of  3i-ft. 
gage,  and  1,252  miles  are  within  the  colony.  All  the 
lines  are  controlled  and  operated  by  the  British  South 
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Railways  Proposed 
- Bouna/anes 


Scole  of  Miles 


UAII.W.VYS  OF  SOUTH  .VXD  OKXTRAL  AFRICA 


Africa  Co.,  except  that  one  stretch  of  588  miles  is 
operated  by  the  South  African  Government  Rys.  and 
part  of  the  main  line  north  to  Bukama,  in  Belgian 
territory.  Their  coast  connections  are  mainly  eastward 
to  the  Beira  Uy.  and  the  port  of  Beira  in  Portuguese 
Ea.st  Africa,  but  there  is  also  connection  with  the  South 
African  Ry.  to  other  ports  at  greater  distances,  as 
shown  by  the  accompanying  map. 

For  the  Southern  Rhodesia  railways  the  capital  cost 
averages  $30,000  to  $36,000  per  mile,  as  compared  with 
$51,000  for  the  South  African  Government  Rys.  and 
$56,750  for  the  Uganda  Ry.,  northeast  of  Rhodesia.  To 
the  northwest  is  the  Belgian  Congo,  with  railways  that 
will  in  a  few  years  be  connected  with  the  ports  of 
Portuguese  West  Africa.  General  Hammond  sees  the 
possibility  of  much  traffic  eventually  going  from 
Rhodesia  to  these  west  ports  instead  of  east  ports. 

The  Rhodesian  railway  system  is  of  a  pioneer  char¬ 
acter,  with  narrow’  roadbed  and  little  or  no  ballast. 


But  the  traffic  has  grown  to  such  an  extent  that  main¬ 
tenance  w’ork  is  co.stly,  while  frequent  derailments 
interrupt  traffic  to  a  serious  extent.  Widening  and 
ballasting  of  the  main  line  are  programmed  for  the 
next  five  years  at  $3,360  per  mile.  Thb  maintenance 
force  is  considered  too  small,  track  men  (natives) 
averaging  1.8  to  2.7  per  mile,  w’ith  European  foremen 
for  7-mile  sections.  General  Hammond  believes  that 
with  a  larger  force  the  cost  of  w’ork  and  the  number 
of  derailments  would  have  been  much  less.  Further¬ 
more,  as  the  lines  are  only  25  to  30  years  old,  it  is 
evident  that  the  period  of  renew’als  is  only  just  begin¬ 
ning.  Improvements  at  Beira  are  needed  for  both 
shipping  and  railways,  but  the  Portuguese  port  com¬ 
pany  has  declined  to  authorize  such  works. 

Purchase  or  control  of  the  railways  by  the  colonial 
government  is  advocated.  In  the  event  of  failure  to 
arrive  at  such  an  agreement  or  failure  to  secure  ade¬ 
quate  facilities  at  Beira,  the  report  recommends  the 
construction  by  the  colonial  government  of  a  railway 
from  the  Rhodesian  main  line  to  Messina,  a  terminal 
point  on  the  South  African  system.  Since  the  railw’ays 
are  not  worked  to  full  capacity.  General  Hammond 
opposes  the  construction  of  proposed  competitive  new 
lines  and  of  cutoff  lines  to  shorten  distance,  unless  they 
will  develop  enough  local  traffic  to  warrant  their  con¬ 
struction,  as  a  few  hours’  difference  in  time  of  transit 
is  unimportant  with  the  majority  of  the  freight.  He 
says:  “The  great  object  is  the  creation  of  new  traffic, 
not  the  substitution  of  new  routes  for  old  ones.”  Road 
rail  transport  has  possibilities  for  comparatively  short 
lines,  but  this  system  is  only  in  the  experimental  stage. 

The  departmental  system  of  operation  is  in  use  on  the 
Rhodesian  lines,  as  is  usual  with  British  railways,  but 
General  Hammond  favors  the  divisional  system  as  giv¬ 
ing  more  direct  control,  avoiding  the  delays  and  friction 
incident  to  divided  responsibility  and  reducing  cost  of 
operation.  These  advantages,  he  says,  have  been 
demonstrated  on  the  South’  African  railway  system 
and  the  Uganda  Ry. 


Prisoners  Build  Important  California  Road 

The  California  Highway  Commission  has  recently 
completed  an  important  17-mile  stretch  of  main-line 
hfghw'ay  using  convict  labor  exclusively.  This  is  the 
new  road  into  Yosemite  National  Park,  located  through 
the  canyon  of  the  Merced  River  that  drains  Yosemite 
Valley.  This  road  provides  an  all-year  vehicular  route 
into  the  Valley  heretofore  reached  by  automobile  only 
via  steep  mountain  roads  that  climb  over  elevations  of 
7,500  or  8,000  ft.  to  reach  a  destination  of  about  El. 
3,000.  The  fact  that  convict  labor  could  complete  this 
job  at  the  rate  of  speed  required  on  such  an  important 
route  is  stressed  by  the  California  Highw’ay  Commis¬ 
sion  whose  chief  engineer,  R.  M.  Morton,  said  at  the 
dedication  ceremony  of  the  new  road:  “Prior  to  1923 
there  had  been  constructed  by  convict  labor  over  200 
miles  of  California  state  highway,  all  of  it,  however, 
in  remote  locations  and  on  roads  that  could  not  be 
classed  as  primary.”  With  respect  to  present  labor 
costs  Mr.  Morton  said,  “The  cost  of  operating  prison 
camps  will  average  about  $6  per  day  for  each  prisoner 
in  camp.  This  includes  the  prisoner’s  wage  of  $2.10 
per  day,  the  wages  of  skilled  free  workmen,  the  opera¬ 
tion  of  equipment  and  the  purchase  of  construction 
materials.” 
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Letters  to  the  Editoi* 


A  FORUM  FOR  DISCUSSION  OF  VIEWS 
OF  ENGINEERS  AND  CONTRACTORS 

Modern  Column  Formula  Based  on  Old  Tests 

Sir — I  have  before  me  the  specifications  for  tanks  of 
the  National  Fire  Protection  Association,  adopted  at  the 
annual  meeting  at  Atlantic  City  in  May  Under  Section 
11,  Unit  Stresses,  paragraph  1103,  I  find  the  following: 
“Axial  Compression:  Gross  section  of  columns  and  struts, 
17100-57  (l/r),  with  a  maximum  of  12000,”  etc. 

This  ancient  column  formula  was  derived  from  tests 
made  on  wrought  iron  Z-bar  columns  by  C.  L.  Strobel 
forty  years  ago.  Compared  with  modern  column  formulas 
it  gives  too  low  allowable  .stresses  for  low  values  of 
l/r,  and  too  high  allowable  stresses  for  high  values  of  l/r. 

Albany,  N.  Y.,  C.  H.  Wood, 

Aug.  2, 1926.  Senior  Assistant  Engineer,  State 

Engineer  and  Surveyor. 


A  Notable  City  and  County  Geodetic 
and  Topographic  Survey 

The  pamphlet  on  the  Geodetic  and  Topographic  Survey 
of  Pittsburgh,  by  U.  N.  Arthur  and  R.  H,  Randall,  noted 
briefly  in  your  Engineering  Literature  Section  of  Aug.  19, 
p.  312,  deals  with  work  that  sets  a  new  mark  of  excellence 
for  city  surveys  in  the  United  States. 

Accurate  triangulation  is  the  cement  in  the  concrete  of  a 
city  survey.  If  the  cement  is  strong  and  well  proportioned 
the  most  important  factor  is  assured.  Precise  levels  might 
be  called  the  sand  and  water — should  be  of  good  quality  and 
well  proportioned — and  with  good  triangulation  make  a 
strong  mortar.  Primary  traverse,  secondary  levels  and 
plane-table  work  may  be  likened  to  the  coarser  aggregates — 
they  are  much  the  same  from  one  city  to  another. 

The  geodetic  work — the  horizontal  and  vertical  control — 
is  too  often  slighted  because  the  methods  of  securing  and 
adjusting  it  are  little  understood  by  the  average  engineer. 

The  Pittsburgh  triangulation  net  is  unusually  well  pro¬ 
portioned  and  unusually  strong,  as  shown  in  its  adjustment, 
where  eleven  base  lines,  measured  to  an  accuracy  of  1  in 
500,000,  were  used  to  control  103  triangulation  stations  in 
such  a  way  that  figured  through  from  one  base  to  another 
the  discrepancy  was  less  than  1  in  100,000  before  final 
adjustment. 

An  ordinary  steel  tape  will  stretch  }  in.  if  pulled  20  lb. 
An  accuracy  of  1  in  100,000  means,  then,  the  correct  length 
of  this  tape  to  a  hairs-breadth  after  temperature,  stretch, 
sag,  slope,  elevation  above  sea,  and  other  factors  are  ac¬ 
counted  for.  It  means  measurements  after  midnight,  applied 
with  special  methods,  with  half  a  dozen  different  tapes,  after 
comparison  with  national  standards,  and  many  other  things 
as  described  in  the  paper. 

It  is  worth  all  this  to  have  a  supreme  court  for  city 
surveys.  The  present  writer  is  familiar  with  a  city  where 
several  different  sets  of  marks  or  monuments  are  used 
according  to  the  surveyor  who  is  called  upon  to  make  loca¬ 
tions.  This  can  arise  from  differences  in  interpreting  legal 
documents,  but,  in  the  same  city  different  surveyors  have 
used  different  elevations  for  the  same  point.  There  should 
be  but  one  supreme  court  for  elevations — mean  sea  level; 
and  there  should  be  but  one  supreme  court  for  horizontal 
positions — North  American  Datum. 

The  Pittsburgh  survey  is  founded  upon  both  these  ultimate 
bases,  and  its  accuracy  is  such  as  to  do  away  with  disputes 
for  many  years  to  come,  after  land  values  have  increased 
enormously  over  present  figures.  Herein  lies  economy,  for, 
just  as  it  costs  little  more  to  make  good  instead  of  poor 
concrete  (the  forming,  plant  equipment,  overhead  and  other 
items  are  alike  for  both  good  and  bad)  so,  in  contrast  with 
indifferent  control,  it  costs  little  more  to  secure  good 
geodetic  work.  Upon  the  latter,  future  surveys  showing  all 
kinds  of  details  for  all  kinds  of  purposes  can  be  based  with 
confidence.  One  result  of  a  good  geodetic  and  topographic 
survey  is  a  mother  map  from  which  usually  a  brood  of 
other  maps  spring.  The  progeny  will  be  good  or  bad  accord¬ 
ing  to  the  original  parentage. 


The  Pittsburgh  survey  is  further  excellent  in  that  its  con¬ 
trol  is  being  extended  over  surrounding  terriu>ry  to  cover 
Allegheny  County.  This  provides  for  regional  instead  of 
local  city  planning.  The  Allegheny  County  authorities  and 
the  Pittsburgh  Planning  Commi.'-sion  can  not  be  commended 
too  highly  for  their  co-operation  in  thi.x  matter.  It  again 
sets  a  mark  for  other  metropolitan  areas  in  the  country. 

The  excellence  of  the  office  computations  and  mapping  is 
in  keeping  with  the  work  in  the  field.  The  paper  describe.^ 
these  and  other  features  in  as  much  detail  as  45  pages  of 
printed  matter  permit.  A  reproduction  of  a  finished  sheet 
in  colors  from  the  engraving  plant  of  R.  H.  Randall  and 
Co.  is  given  in  the  paper.  The  writer  visited  this  plant  at 
Toledo  in  connection  with  helping  to  start  similar  work  at 
Columbus,  and  was  impressed  with  the  aluminum  mounted 
field  sheets  (which  prevent  moisture  changes  of  paper  in 
the  field)  and  with  the  precautions  taken  to  bring  down  the 
field  sheets  to  accurate  reproduction  scale  and  insure  regis¬ 
tration  of  colors  to  0.01  inch. 

The  scale  of  the  published  Pittsburgh  maps  is  200  ft.  per 
inch.  The  contour  interval  is  2.5  or  5  ft.,  as  dictated  by 
the  character  of  the  relief.  Culture  is  shown  in  black,  con¬ 
tours  in  brown,  water  features  blue,  and  public  grounds  in 
green,  giving  great  clearness  and  utility  to  the  series. 
Property  maps  to  a  scale  of  50  ft.  per  inch  are  also  con¬ 
templated  and  can  easily  and  accurately  be  made  from  the 
geodetic  survey  because  the  latter  is  directly  and  con¬ 
veniently  connected  to  the  monuments  and  marks  hitherto 
used  for  property  surveys  in  that  region. 

It  is  a  tribute  to  the  engineering  profession  to  find  that 
the  local  engineers  at  Pittsburgh  are  supporting  accurate 
work  there.  It  would  have  been  hard  twenty-five  years  ago 
to  secure  such  a  survey  for  lack  of  such  support.  Perhaps 
the  easiest  way  to  visualize  this  progress  is  to  go  still 
further  back  into  history  when  the  first  surveys  were  made 
in  southwestern  Pennsylvania  under  the  old  Virginia  law  of 
1779,  which  allowed  a  discrepancy  of  5  acres  in  each  100  on 
account  of  poor  instruments  and  other  surveying  difficulties. 

As  stated  in  your  notice,  those  interested  may  secure 
copies  of  the  paper  on  the  Pittsburgh  and  Allegheny 
County  survey  from  the  Pittsburgh  Planning  Commission, 
under  whose  direction  the  work  is  being  done,  or  from  R.  H. 
Randall  &  Co.,  Toledo,  Ohio.  C.  E.  Sherman, 

Columbus,  Ohio,  Professor  of  Civil  Engineering, 

Aug.  23, 1926.  University  of  Ohio. 


In  Defense  of  Steel  Buildings 

Sir — Reference  is  made  to  a  communication  from  C.  A.  P. 
Turner  on  p.  313,  Engineering  News~Record,  Aug.  19,  1926. 
There  must  have  been  something  very  stimulating  in  Mr. 
Turner’s  recent  visit  to  New  York  to  have  caused  his 
strange  conclusions  as  to  New  York’s  building  methods. 

The  “lightness  or  seeming  flimsiness”  of  New  York’s 
steel  construction  is  in  accordance  with  a  con.servative 
building  code  and  its  performance  through  the  years  is 
entirely  satisfactory  and  creditable.  This  “seeming  fiimsi- 
ness”  of  steel  construction  compared  with  the  “less  expensive 
and  more  substantial  appearing  concrete  buildings  of  the 
West”  is  perfectly  reasonable  because  structural  steel,  per 
unit  of  volume,  is  3.2  times  as  heavy  and  22.5  times  a.s 
strong  as  concrete.  Concrete  ought  to  look  more  substantial 
but  mere  looks  are  not  a  reasonable  criterion. 

The  actuarial  survey  of  the  mortality  of  modem  office 
buildings  in  forty  American  cities  shows  that  an  inevitable 
obsolescence  begins  in  twenty-eight  years  and  that  in  many 
instances  complete  obsolescence  obtains  in  much  less  time. 
Obsolescence  is  economic,  not  physical,  and  it  is  that  which 
causes  the  useful  and  profitable  life  of  anything  to  be 
shortened.  Experience  in  demolishing  concrete  buildings 
in  New  York  and  elsewhere  has  shown  it  to  approximate 
closely  the  cost  of  the  original  construction,  and  the  saga¬ 
cious  investor  selects  a  type  of  construction  which  is  easily 
demolished  and  yields  a  valuable  salvage,  or  one  which  is 
easily  and  cheaply  converted  for  another  occupancy. 

The  relative  speed  of  construction  throughout  this  country 
is  entirely  favorable  to  steel  frames  with  concrete  floors — 
Mr.  Turner  being  otherwise  impressed,  notwithstanding. 
What  relation  he  observes  between  building  construction 
and  bridge  construction,  as  not«d  in  his  letter,  is  not  clear 
to  the  writer.  A.  T.  North, 

New  York  City,  A.I.A. 

Aug.  25, 1926. 
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CURRENT  EVENTS  IN  THE  CIVIL  ENGINEERING  AND  CONTRACTING  FIELDS 


William  Hood,  Railroad 
Engineer,  Dies 

Located  and  Built  Many  Difficult  Sec* 
tions  of  the  Central  and  Southern 
Pacific  Ry. 

William  Hood,  one  of  the  few  re¬ 
maining  engineers  of  the  days  of  bold 
pioneer  railroad  construction,  died  at 
San  Francisco,  Au|f.  20,  in  the  80th 
year  of  his  ase.  Mr.  Hood  had  retiretl 
from  active  service  in  1921  on  the  54th 


William  Hood 

anniversary  of  the  day  he  began  work 
with  the  Central  Pacific  as  a  rodman 
and  after  38  consecutive  years  of  serv¬ 
ice  as  chief  engineer  of  the  Central 
&  Southern  Pacific  R.R. 

William  Hood  was  born  at  Concord, 
N.  H.,  Feb.  4,  1846.  When  16  years 
old  he  enlisted  as  a  private  in  Co.  A 
of  the  46th  Massachusetts  Volunteers, 
served  in  the  Civil  War  for  two  years, 
and  after  he  was  mustered  out  of 
service  he  went  to  Dartmouth  College, 
wl\erc  he  w’as  graduated  with  a  degree 
of  Bachelor  of  lienee  in  1867.  At  that 
time,  the  construction  of  the  Central 
Pacific  R.R.  on  the  Pacific  Coast  was 
under  way  and  he  went  out  there  to 
begin  work  as  a  rodman  in  a  field  party 
in  May,  1867.  The  following  year  Mr. 
Hood  became  an  assistant  engineer  of 
the  same  railroad  and  in  1872  went  to 
the  Southern  Pacific  as  as.sistant  engi¬ 
neer,  becoming  assistant  chief  engineer 
in  1875.  This  position  he  held  until 
in  1883  he  returned  to  the  Central  Pa¬ 
cific  as  chief  assistant  engineer,  becom¬ 
ing  chief  engineer  in  October  of  that 
year.  When  the  Southern  Pacific  Sys¬ 
tem  was  formed  he  became  chief  engi¬ 
neer  of  the  Southern  Pacific  Co.  and 
r«  mained  as  chief  engineer  of  that  com¬ 
pany  after  the  separation  of  the  South¬ 
ern  and  Central  Pacific. 

Many  of  the  outstanding  achieve¬ 
ments  in  railroad  location  am!  con.struc- 
tion  on  the  Pacific  Coast  and  in  the 


Engineering  Fifty  Years 
Ago 

From  Engineering  lSew»f 
September,  1876 

CLEVELAND’S  new  Water 
Works  tunnel  has  been  com¬ 
pleted,  and  water  has  been  let 
I  in.  Saturday  morning  a  flag  was 
I  hung  out  at  the  crib  signifying 
I  that  the  gate  had  been  opened 
and  a  full  head  of  water  is  now 
entering,  and  the  engines  are 
pumping  from  it  to  the  reser¬ 
voir.  This  improvement  is  one 
of  the  most  substantial  of  the 
city,  and  affords  a  sense  of 
security  in  the  matter  of  abun¬ 
dant  water  supply.  The  contrac¬ 
tor,  General  A.  A.  Macdonell, 
has  finished  his  work  in  a  mas¬ 
terly  manner  and  to  the  entire 
satisfaction  of  the  Trustees.  He 
did  the  work  in  a  most  remark¬ 
ably  short  space  of  time,  and  yet 
did  it  well.  He  built  the  lake 
tunnel  and  this  with  several 
other  contracts  has  established 
his  reputation  as  a  responsible 
and  competent  engineer. 


Rocky  Mountain  region  were  conceived 
by  William  Hood  and  many  of  his 
original  locations  were  so  well  made  that 
they  hardly  have  been  changed  today 
after  more  detailed  studies  of  recent 
years.  A  few  of  his  rnore  outstanding 
accomplishments  were  the  construction 
of  the  famous  Tehachapi  loop,  the  build¬ 
ing  of  the  Lucin  cut-off  across  Great 
Salt  Lake,  the  line  across  the  Siskiyou 
Mountains,  with  its  18  crossings  of  the 
Sacramento  River  and  16  tunnels,  and 
the  completion  of  the  line  through  the 
Carrisco  Gorge  to  unite  the  Imperial 
Valley  with  San  Diego. 

Following  his  retirement,  Dartmouth 
College  awarded  Mr.  Hood  the  degree 
of  Doctor  of  Science.  Except  for  a 
lapse  of  7  years  from  1889  to  1896,  Mr. 
Hood  had  been  a  member  of  the  Ameri¬ 
can  Society  of  Civil  Engineers  for  50 
years.  He  was  one  of  the  five  honorary 
members  of  the  San  Francisco  Engi¬ 
neers  Club. 

Railway  Electrification  at 
Montreal  Proposed 

Electrification  of  all  railway  lines  in 
the  city  of  Montreal,  Quebec,  is  to  be 
considered  by  the  City  Council  at  a 
meeting  to  be  held  in  the  near  future, 
according  to  a  report  to  the  Depart¬ 
ment  of  Commerce.  Proposed  legisla¬ 
tion  which  will  be  considered  by  the 
council  will  cover  the  electrification  of 
both  freight  and  passenger  lines  within 
the  city  limit  and  will  require  complete 
electrification  of  all  lines  similar  to 
that  which  is  now  in  progrress  at  New 
York  City. 


WASHINGTON  NOTES 


COMPUTATIONS  of  the  ventilation 
requirements  of  the  Moffat  tunnel 
are  being  made  by  G.  E.  McElroy,  of 
the  staff  of  the  Bureau  of  Mines.  Fric¬ 
tion  factor  tests  are  to  be  made  in  the 
near  future. 

The  Bureau  also  will  co-operate  with 
the  California  State  Industrial  Accident 
Commission  in  work  in  the  East  Bay 
water  project  tunnels  to  determine  if 
carbon  monoxide,  in  dangerous  quanti¬ 
ties  is  generated  in  connection  with 
welding  operations.  B.  O.  Pickard  and 
C.  G.  Maier,  of  the  Bureau’s  engineer¬ 
ing  staff,  have  been  assigned  to  this 
work.  _ 

A  CONFERENCE  on  the  scope  of 
the  proposed  work  to  prevent 
further  recession  of  the  crest  of  Niagara 
Falls  was  held  recently  by  the  rep¬ 
resentatives  of  the  two  interested  gov¬ 
ernments.  Major-Gen.  Edgar  Jadwin 
represented  the  United  States  Govern¬ 
ment  and  Col.  O.  M.  Biggar,  the  Cana¬ 
dian  Government.  The  United  States 
originally  proposed  that  the  work  be 
undertaken  solely  to  preserve  the  scenic 
beauty  of  the  Falls,  but  the  Canadian 
Government  suggested  that  the  matter 
of  increasing  the  diversion  of  water 
be  considered  also.  However,  since  the 
first  proposal  w’as  made,  there  has  been 
an  improvement  in  the  water  power 
situation  in  Ontario,  and  it  is  hoped 
that  this  will  lead  to  the  elimination 
of  the  highly  controversial  question  of 
water  diversion  and  permit  the  matter 
to  be  dealt  with  from  the  viewpoint  of 
preserving  the  Falls,  a  point  upon 
which  both  governments  are  in  agree¬ 
ment.  _ 

That  the  teredo  and  other  marine 
borers  may  have  cycles  of  activity 
is  one  of  the  assumptions  reached  by 
the  Chemical  Warfare  Service  to  ex¬ 
plain  its  greatly  extended  activities. 
The  fact  that  these  borers  have  ap¬ 
peared  in  Pacific  waters,  where  they 
were  unknown  before,  may  be  ex¬ 
plained,  it  is  declared,  by  the  increased 
salinity  of  the  water,  due  to  the  de- 
crea.sed  volume  of  discharge  from  fresh 
water  streams  caused  by  the  deficiency 
of  rainfall  in  recent  years. 

The  Chemical  Warfare  Service  has 
found  eleven  chemicals  which,  when 
added  to  creosote  are  effective  in  the 
control  of  marine  pests.  Some  of  the 
most  desirable  poisons  for  use  in  this 
work  do  not  have  the  requisite  degree 
of  solubility.  To  be  effective  in  the 
treatment  of  piling  or  other  wood  in¬ 
tended  for  use  under  water  the  poison 
must  be  slightly  soluble.  This  elim¬ 
inates  substances  not  soluble  in  sea 
water  and  those  which  leach  out  too 
quickly. 

A  report  on  this  subject  has  been 
made  to  the  Smithsonian  Institution. 
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Construction  of  Flood  Channel  at  » 
Colorado  Springs  Agreed  Upon  j 

Engineers  representing  the  city  of  s 
Colorado  Springs,  the  Rock  island  and  < 
Santa  Fe  Railroad,  after  various  sur-  < 
veys  have  agreed  on  a  $75,000  concrete 
lined  drainage  canal  through  the  Rock 
Island  cut  north  of  the  city  to  take 
care  of  flood  waters.  The  water  at 
various  times  has  washed  out  the  rail¬ 
road  company’s  tracks  and  has  done 
damage  in  the  city,  but  with  the  new 
channel  the  water  will  be  carried  to 
Monument  Creek  and  Shook’s  Run. 

Bids  Called  For  on  Subway  Under 
East  River  at  New  York 

On  Aug.  31  the  Board  of  Transpor¬ 
tation  of  the  City  of  New  York  called 
for  bids  on  the  construction  of  the  53rd 
St.  route  of  the  city’s  new  subway  sys¬ 
tem,  a  line  to  extend  from  Broadway 
and  8th  Avenue  under  53rd  St.  and 
the  East  River  to  Nott  and  East  Aves., 
Long  Island  City,  a  distance  of  2.15 
miles.  On  account  of  the  magnitude  of 
the  undertaking,  the  work  is  to  be 
divided  into  three  sections,  the  first  to 
extend  from  8th  to  5th  Ave.,  the 
second  from  5th  Ave.  to  2nd  Ave.,  and 
the  third,  the  section  from  2nd  Ave. 
under  the  East  River  and  Welfare 
(Blackwells)  Island  to  Long  Island 
City.  Bids  for  the  first  two  sections 
are  to  be  received  on  Oct.  1  and  for  the 
river  section,  on  Oct.  15. 

The  subway  will  pass  under  the  In¬ 
terborough  subway  at  Broadway,  the 
Brooklyn-Manhattan  subway  at  7th 
Ave.,  the  New  York  Central  tracks  in 
Park  Ave.,  and  the  Interborough  sub¬ 
way  at  Lexington  Ave.  It  will  be  55  ft. 
below  street  level  w’here  it  crosses 
under  the  New  York  Central  tracks  and 
78  ft.  below  the  surface  at  the  ventilat¬ 
ing  shafts  on  Blackwells  Island. 


California  Section  A.W.W.A. 
Meets  at  San  Diego  in  October 

Besides  some  ten  formal  papers  and 
a  number  of  five-minute  discussions  at 
the  annual  convention  of  the  California 
Section  of  the  American  Water  Works 
Association,  to  be  held  at  San  Diego, 
Oct.  28-30,  there  will  be  an  informal 
dinner  on  the  first  day,  followed  by  an 
address  on  the  Colorado  River  project 
for  an  additional  water  supply  for  the 
city  of  Los  Angeles,  to  be  given  by 
William  Mulholland,  chief  engineer  of 
the  Department  of  Public  Service  of 
Los  Angeles.  On  the  second  day,  a 
dinner  dance  will  be  given  by  manu¬ 
facturers.  Saturday,  the  third  day, 
will  be  devoted  to  an  automobile  trip  to 
the  Lower  Otay  Dam  and  other  points 
of  Interest  in  the  San  Diego  water¬ 
works  system  with  luncheon  served 
en  route  by  the  city  of  San  Diego. 

Among  the  formal  papers  are:  “The 
Biological  Control  of  Impounding  Res¬ 
ervoirs,”  by  Dr.  Carl  Wilson,  director 
of  biological  laboratory.  Bureau  ,of 
Water- Works  and  Supply,  City  of  Los 
Angeles;  “Water  Meter  Maintenance 
Methods,”  by  J.  H.  Fagg,  district  man¬ 
ager,  Pacific  Gas  &  Electric,  San 
Joaquin  Division;  “Corrosion  Prob¬ 
lems,”  by  E.  B.  Stewart,  electrolysis 


engineer.  East  Bay  Water  Co.,  Oak¬ 
land;  “The  Duty  of  Water  in  General 
Municipal  Uses,”  by  Charles  Lee,  con¬ 
sulting  engineer,  San  Francisco;  “Io¬ 
dine  in  Drinking  Water,”  by  C.  G. 
Gillespie,  director.  Bureau  of  Sanitary 
Engineering,  California  Board  of 
H  ealth,  Berkeley, 

Highway  Safety  to  Be  Discussed 
At  Meeting  in  Los  Angeles 

Methods  of  safeguarding  highway 
crossings  will  be  discussed  at  the  con¬ 
vention  of  the  Signal  Section,  Amer- 
i/*an  Railway  Association,  to  be  held  in 
I  s  Angeles,  Cal.,  beginning  Sept.  7. 
I!  he  Signal  Section  has  had  the  subject 
of  highway  crossing  protecting  under 
c  nsideration  for  some  time  and  has 
agreed  to  make  the  flashing  light  and 
the  wig-wag  type  of  signal  the  recom¬ 
mended  practice  for  highway  crossing 
signals  to  denote  the  approach  of 
trains.  So  far,  twenty  states  have  ap¬ 
proved  the  Signal  Section’s  recommend¬ 
ations  for  uniform  highway  crossing 
signals. 

In  the  railway  field,  the  Signal  Sec¬ 
tion  will  discuss  the  greater  use  of 
automatic  signals  in  order  to  increase 
safety  and  track  capacity,  al.so  revise 
specifications  for  the  installation  of 
electric  interlocking  systems. 


Another  UhicaKo  Subway  Plan 

The  latest  addition  to  the  long  li.st 
of  projects  for  rapid  transit  subways 
in  Chicago  is  that  of  a  citizens’  ad¬ 
visory  committee  appointed  by  the  City 
('ouncil’s  committee  on  local  transporta¬ 
tion.  This  plan  proposes  two  subways, 
one  for  elevated  railway  trains  and  the 
other  for  street  cars.  The  first  of  these, 
giving  a  north-south  rapid  transit  route 
through  the  business  district,  would  be 
a  high-level  subway  running  east  on 
Chicago  .4vc.  from  Franklin  St.  and 
then  south  on  State  St.  to  Roosevelt 
Road  (12th  St.l,  with  four  tracks  for 
part  of  the  distance.  The  second  sub¬ 
way  would  form  a  double-track  low- 
level  loop  on  Washington  St.,  Michigan 
Ave.  and  Jackson  St.,  connecting  with 
the  existing  tunnels  under  the  river  at 
Washington  and  VanBuren  Sts.  The 
estimated  cost  is  $23,950,000  for  the 
north  and  .south  line  and  $12,4.50,000  for 
the  loop  line,  a  total  of  $36,400,000.  It 
is  suggested  that  the  project  can  be 
financed  largely  by  special  assessments 
of  adjacent  property,  the  property  in 
the  central  business  district  paying  65 
per  cent  of  the  total  and  that  in  other 
sections  paying  from  20  to  2i  per  cent. 
The  same  report  recommends  three  ex¬ 
tensions  of  the  elevated  railways.  R.  F. 
Kelker,  Jr.,  was  engineer  for  the  ad¬ 
visory  committee. 


FIRST  OF  NEW  BRIDGES  ON  PACIFIC  HIGHWAY  IN 
SACRAMENTO  CANYON  OPENED  TO  TRAFFIC 


CHARLEY  CREEK  bridge, 
Shasta  County,  Calif.,  just 
opened  to  traffic;  concrete  two- 
rib  arch  147  ft.  long,  24-ft.  road¬ 
way.  It  is  one  of  a  number  of 
large  concrete  arches  required  in 
connection  with  the  relocation 
of  the  Pacific  highway  through 
the  Sacramento  Canyon  in  Shasta 
County.  The  road  at  present  runs 
around  the  edge  of  canyons  with 
sharp  and  dangetous  curves,  and 
the  new  crossings  will  cut  off  the 
worst  of  the  bends.  Charley 
Creek  bridge  eliminates  a  half 


mile  of  road;  besides  making 
travel  safer  it  avoids  the  neces¬ 
sity  of  widening  and  paving  the 
road  around  the  bend.  Similar 
bridges  are  to  be  built  across 
Doney  Creek  and  Dog  Creek,  the 
latter  to  have  a  234-ft.  arch,  the 
largest  concrete  arch  span  in 
California.  Bordwell  &  Zimmer¬ 
man,  of  Napa,  Calif.,  were  con¬ 
tractors  for  the  Charley  Creek 
bridge  and  are  also  building  the 
Doney  Creek  bridge.  The  de¬ 
signs  were  prepared  by  the  state 
highway  commission. 
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RANDOM  UNES 


Coiifv»sum»  «/  a  Draftsman 

By  Elldee 

Before  Ben  Franklin  flew  his  kite 
upon  the  far  fam(*d  Isle  of  Wight  and 
from  his  observations  deep  cleared  up 
the  mystery  of  sleej) — when  we  were 
young  and  still  a  fright,  it  grieves  us 
greatly  to  indite,  we  climbed  upon  a 
drafting  stool,  picked  up  the  drawing 
stick  and  rule  and  jerked  the  T-square 
into  place  and  started  on  life’s  dreary 
lace  to  snare  the  wherewithal  for 
cheest*  and  neckties,  buns  and  beevee- 
<lees. 

Full  many  years  have  passed  since 
then,  and  still  we’re  hustling  for  the 
yen,  pursuing  contours  o’er  the  leas 
with  wheezy  flues  and  rusty  knees  and 
silver  spots  alK)ve  our  ears,  oft  dream¬ 
ing  thru  our  misty  tears  of  that  bright 
<lay  somewhere  ahead  when  we’ll  have 
saved  >ufficient  lead  to  buy  an  acre  and 
a  hen  and  cozy,  vine-bespangled  den 
out  where  the  skies  are  soft  and  pink 
and  birds  sing  on  the  rinkeydink. 

But,  beef  stew’s  twice  as  high  to<lay 
and  we’ve  not  had  a  raise  in  pay  since 
King  Tut  with  a  muttered  moan  gave 
up  the  ghost  and  turned  to  stone! 

“Art  Gumm,  if  you  don’t  watch  your 
stop — get  busy — pronto  show  some  pep, 
complete  that  chicken  cooj)  side  view 
on  which  you’ve  loafed  a  month  or  two. 
I’ll  tire  you,  so  help  me  Pete!’’ — Well, 
au  revoir,  it’s  time  to  eat. 

*  «  * 

ISrtc  ISomenclature 

Sir — Hydraulic  engineers  who  wish 
to  use  the  most  up-to-date  methods 
will  be  interested  in  the  following  novel 
method  of  determining  the  yield  of  a 
well  pumped  by  air  lift  which  was  re¬ 
cently  received  in  reply  to  a  request  for 
data  on  pumpage. 

“We  draw  2i  gallons  a  gush  and  one 
gush  every  five  seconds  equals  12 
gushes  per  minute  and  in  one  hour  it 
would  equal  720  gushes  per  hour.  At 
2J  gallons  per  gush  we  have  1,800  gal¬ 
lons  per  hour,  at  12  hours  a  day  we 
have  21,600  gallons  per  day.” 

*  *  * 

Approachittf!  th/e  200  Mark 

(192)  “Tramrail  Engintera  are  ma¬ 
terial  moving  specialists”  —  Cleveland 
Crane  &  Engineering  Co. 

(193)  Rial  Entate  Sales  Engineer — 
One  is  wanted  by  the  Point  Pelee  Land 
Co..  Inc.,  of  Detroit,  Mich.  A  fine  oppor¬ 
tunity  for  an  engineer  out  of  a  job — 
and  low  on  conscience. 


San  Gabriel  Dam  Advanced 
One  More  Step 

The  Federal  Power  Commission  has 
given  the  Los  Angeles  Flood  Control 
Commission  the  right  to  build  a  dam 
across  the  San  Gabriel  River  at  the 
Forks  on  certain  lands  held  under  the 
jurisdiction  of  the  commission  as  land 
applied  for  for  the  production  of  water 
power.  The  commission  reserves  the 
right  to  control  water  power  which 
may  be  developed  later,  either  by  the 
flood  control  district  or  with  its  per¬ 
mission.  This  is  the  second  step  toward 
the  construction  of  the  large  flood  con¬ 
trol  dam  at  this  site,  as  planned  by 
the  Los  Angeles  County  Flood  Control 
District,  and  opposition  to  which  has 
arisen  in  the  city  of  Pasadena.  It  still 
remains  the  question  of  the  right-of-way 
for  the  construction  of  a  railway  de¬ 
signed  to  carry  material,  supplies  and 
men  to  the  dam  site.  Authorization 
for  this  will  have  to  come  from  the 
Secretary  of  Agriculture,  as  this  right- 
of-way  is  under  the  control  of  the 
Power  Service.  Secretary  Jardine  is 
expected  to  rule  on  his  phase  of  the 
situation  within  a  month. 


Buffalo  to  Build  New  City  Hall 
on  Own  Property 

The  Buffalo  City  council  has  voted 
down  the  proposal  to  buy  additional 
land  on  the  west  side  of  Niagara  Square 
for  the  new  city  hall.  This  was  due  to 
the  property  owners  asking  $766,650 
for  land  assessed  at  $414,270.  Plans 
now  will  be  carried  out  to  erect  build¬ 
ings  on  the  two  blocks  owned  by  the 
city. 

Notice  has  already  been  served  to 
tenants  upon  these  two  blocks  for  vacat¬ 
ing  that  the  work  may  at  once  proceed. 

This  new  improvement  will  be  a 
building  of  sixteen  stories  in  height 
with  a  cost  estimated  at  $2,000,000 
although  definite  figures  can  not  be 
given  until  the  plans  are  ready. 


Heavy  Rainfall  at  Detroit,  Mich. 

A  total  of  3.09  in.  of  rain  fell  in  1  hr. 
and  4.61  in  5  hr.  at  Detroit,  Mich.,  on 
Aug.  17,  with  a  maximum  intensity  of 
10.3  in.  for  5  min.,  4.88  in.  for  30,  and 
3.09  in.  for  60  min.  Further  details 
and  comparisons  of  intensity  rates  for 
the  Detroit  10-yr.  design  curve  and  the 
30-yr.  intensity  curve  are  given  in  the 
accompanying  table,  supplied  to  this 
journal  by  Perry  A.  Fellows,  city  en¬ 
gineer.  For  all  16  of  the  periods  shown 
in  the  table  the  Aug.  17  intensities  ex¬ 
ceeded  the  two  intensity  curve  rates 
mentioned.  Some  accumulated  totals 
for  a  shorter  storm  in  Manhattan  and 
in  Brooklyn  Boroughs,  New  York  City 
on  Aug.  12,  were  given  in  these  columns 
for  Aug.  26,  p.  357. 


Major  Dabney  Fatally  Burned 
In  Hls  Home  at  Memphis 

A.  L.  Dabney,  his  wife  and  seven- 
year  old  adopted  daughter,  were 
fatally  burned  in  a  fire  which  occurred 
in  their  home  at  Memphis,  Tenn.,  about 
midnight,  August  22.  Major  and  Mrs. 
Dabney  received  the  burns  which  re¬ 
sulted  in  their  death  while  attempting 
to  save  the  child  from  a  fire  which 
broke  out  in  the  sleeping  porch  in  which 
she  was  sleeping. 

Major  Dabney  has  long  been  promi¬ 
nent  among  engineers  in  the  Missis¬ 
sippi  Valley  for  his  work  on  levee  con¬ 
struction  and  for  his  contributions  to 
engineering  literature  on  the  same  sub¬ 
ject.  He  was  a  native  of  Vicksburg, 
Miss.,  a  son  of  Thomas  G.  Dabney,  a 
pioneer  in  the  river  control  field.  In 
1892  he  graduated  in  civil  engineering 
from  Washington  and  Lee  University. 
Previous  to  graduation  young  Dabney 
had  been  employed  as  a  rodman  and 
as  an  instrument  man  on  railroad  loca¬ 
tion  an<l  levee  construction  and  during 
his  college  course  he  spent  his  summer 
vacations  on  river  work  both  with  the 
U.  S.  survey  party  and  with  the  Delta 
Levee  District.  Following  graduation 
he  became  U.  S.  assistant  engineer  in 
charge  of  all  U.  S.  work  on  the  lower 
White  River  Levee  District  and  in  May, 
1897,  became  assistant  chief  engineer  of 
the  Delta  Levee  District  at  Yazoo,  Miss. 
Five  years  later  he  resigned  to  enter 
into  private  practice,  later  for  a  time 
being  employed  on  the  construction  and 
design  of  sewage  disposal  plants  for 
the  firm  of  Hering  &  Fuller  of  New 
York.  In  1908  he  returned  to  the  South 
to  take  charge  of  engineering  work  for 
the  Tallahatchie  Drainage  District 
which  position  he  held  until  in  1912  be 
opened  an  office  as  a  consulting  engi¬ 
neer  at  Memphis.  During  the  war 
Major  Dabney  was  commissioned  in  the 
Engineer  Corps  and  was  first  in  charge 
of  sanitary  work  on  construction  of  the 
cantonments  at  Chickamauga  Park,  and 
later  on  similar  work  at  Muscle  Shoals, 
Ala.  However,  on  account  of  ill  health, 
he  resigned  his  commission  and  re¬ 
turned  to  Memphis. 


Contract  Let  for  Large  Wharf 

The  Anglo-Newfoundland  Pulp  & 
Paper  Company  of  Comerbrook,  New¬ 
foundland,  a  concern  which  is  subsidized 
by  the  British  and  Newfoundland  gov¬ 
ernments  and  the  G.  W.  Arm.strong- 
Whitworth  Company,  has  just  granted 
a  contract  to  the  T.  E.  Rousseau  Com¬ 
pany,  Limited,  of  Quebec,  for  the  con¬ 
struction  of  a  wharf  and  warehouses, 
at  a  cost  of  approximately  $250,000,  at 
Comerbrook.  The  work  will  commence 
immediately  and  the  contract  calls  for 
its  completion  by  November  1st  next. 


Rainfall  at  Detroit,  Mich.,  for  the  Storm  of  Aug.  17,  1926 

Maximum  accumulated  amounts;  also  corresponding  hourly  intensities  as 
compared  with  the  10-year  design  curve  and  the  30-year  curve  for  Detroit. 

Intonal  Minutog  5  10  15  20  30  4  5  60  80  100  1  20  150  180  210  240  270  300 

Maxinivim  »(vuniuliito<I  rainfall,  in.  gfnrm  8-17-26  .  86  1.40  I  86  2.11  2.44  2  59  3.09  3.54  3.79  3.86  4  09  4  12  4  38  4  43  4  49  4.51 

Intcnaitiea.  in  p«r  hr..  8- 17-26 .  10.30  8  40  7. 44  6  34  4  88  3  46  3  09  2.66  2  28  I  93  I  64  I  37  I  25  I  II  I  03  .90 

n.-si*n  ctirvf  iiitpnsitipg  10- >T  storm .  6.  10  4. 80  3  85  3  30  2  70  2.  17  I  82  I.  52  I  31  I  17  .98  87  77  .70  .63  .57 

30  year  ourvp  intensitira .  8.04  5  40  4  32  3.75  3.05  2  58  2.30  2.01  I  74  I  51  I  20  1.02  .  91  .85  .  80  .  75 
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Commerce  Association  Reports  on 
Chicago  Sanitary  District 

That  the  engineering  work  of  the 
Sanitary  District  of  Chicago  is  well 
done  and  that  construction  costs  in 
general  are  reasonable,  but  that  the 
District’s  great  pay-roll  expenditures 
for  legal  services  and  for  maintenance 
and  operation  of  plants  (which  latter 
item  is  outside  of  the  engineering  de¬ 
partment)  are  open  to  severe  criticism, 
are  the  summarized  findings  of  an  in¬ 
vestigation  b>'  the  Chicago  Association 
of  Commerce.  .\s  to  contract  prices, 
Maj.  Gen.  Harry  Taylor,  retired  chief 
of  engineers,  U.  S.  Army,  who  assisted 
in  the  investigation,  advocated  wider 
advertising  for  bids.  In  reply,  Mr. 
King,  president  of  the  District,  says  it 
had  been  the  policy  to  give  preference 
to  Chicago  contractors,  but  that  in  view 
of  this  report  such  work  will  be  adver¬ 
tised  in  future  in  engineering  papers 
whose  circulation  covers  the  United 
States,  as  well  as  in  local  papers. 
General  Taylor  criticises  some  of  the 
contract  prices  as  excessive  and  as  rep¬ 
resentative  of  unbalanced  bidding.  As 
to  inspectors  on  construction  work,  he 
points  out  that  they  are  not  appointed 
by  the  chief  engineer  nor  on  account  of 
their  qualifications,  a  system  which 
throws  a  burden  on  the  engineers  in 
charge  in  order  to  secure  good  work. 


Calendar 


NEW  ENGI.AND  WATEK  WOUK.s 
ASHCXM.XTID.N.  MomIoh.  Mass.  : 

Annual  .Mt-tUinK.  l’rovi<l»'nre,  R  I  . 
S*pt.  U-17. 

INTERN*  ATIOX  \I,  PITY  MANX 

OERS'  ASS(  KMATIO.N.  l.awr.  n.  .  , 
Kansas:  .\nnual  « 'oiivfiil  i<>t\.  <'oli 
railo  Spiinus.  Pnlo..  Sept.  21-2:!. 
1926. 

AMERlt'AN  .sof'lETY  PE  t'lVIT. 
E.NPilNEER.S.  New  York  N.  Y  : 
Annual  (’i  invention,  l’hihnl>‘lphia, 
I’a.,  Oetol).  r  4-9,  1926 

AMERlt'AN  ITRETP  HEARTH  AS 
SOPIATIO.N,  New  York  City  ; 
.Annual  MeetinK,  Ruffalo,  N.  V  , 
Oct.  Il-n,  1926. 

.\  M  E  R  1  P  A  .N  AS.SOPl.ATlON  OK 
STATE  IIICHWAY  OFKU'I.M.S. 
Wiisliinuliin.  I  >.  P.  ;  Annual  Pon- 
vention,  Rinehurst,  N.  C.,  Nov. 
8-12.  1926. 

AMERIPAN  SOPIETY  FOR  MITNIP- 
Il’Al.  I.MPROVE.MENTS.  SI. 
l.ouis.  .Mo.  ;  Annual  Meeting. 
WashliiKton,  1).  C.,  Nov.  8-12,  1926. 

THE  A.srilAT.T  ASSOCIATION,  New 
York  Pity  ;  Annual  MeetlnK.  Wa.sli- 
inifton,  O.  C..  Nov.  8-12.  1926. 


V’  *1.  It  1-  is  lo  neiirv  nuns  oi  .-?uns,  inc.,  lui 

The  North  Carolina  Section  of  the  ;  j,  York  Citv 

High  Degree  of  Sewage  Treatment  Amercan  Water  W’orks  Association  at  ■’ 

at  Tenaflv  N  T  annual  meeting  at  Raleigh  elected  as  its  A.  S.  Bell  has  been  appointed  county 

■  officers  for  the  coming  year:  President,  highway  engineer  for  Ohio  County, 

Bids  for  sewage  disposal  works  for  Grantham,  city  manager  of  Golds-  We.st  Virginia,  wdth  headquarters  at 

Tenafly,  N.  J,,  which  will  provide  for  boro;  vice-president,  C.  E.  Rhyne,  su-  Wheeling, 
an  unusually  high  degree  of  sewage  perintendent  of  water  and  lights.  Gas- 
treatment,  are  to  be  received  on  Sept,  tonia;  and  secretary,  H.  G.  Baity,  of  the 
13.  The  plant  will  combine  the  acti-  State  Board  of  Health, 
vated-sludge  process,  sand  filtration  xhe  Southwest  Water  Works  Asso- 
and  chlorination.  The  activated-sludge  ciation  will  hold  its  14th  annual  conven- 
process  was  decided  on,  this  journal  is  tion  in  Shreveport,  La.,  Oct.  11  to 

lb,  1926.  Paul  E.  Mercikj<.  consulting  enjfi- 

neer,  Montreal,  who  in  1915  was  city 
==  engineer  of  Montreal  and  since  1918 
consulting  engineer  to  the  city,  dropped 
dead  Aug.  24  while  engaged  in  survey 

_  work  for  the  St.  Regis  Paper  Co.,  at 

Trinity  River  in  Saguenay  County, 
recently  being  49  years  of  age.  Mr.  Mercier 
)rk  Dis-  born  at  St.  Hyacinthe  and  took  his 

IS  Area  engineering  course  at  the  Polytechnic 
ngineer)  School,  Montreal.  He  soon  went  to  the 
iv  with  Yukon  where  he  was  for  a  time  district 
ice  Col.  engineer  of  Yukon  territory.  He  was 
(tion  to  assistant  engineer  of  the  Dominion 

•ssistant  Department  of  Public  Works,  di.strict 
iced  re-  engineer  of  Quebec,  anti  engineer  in 
r  to  the  charge  of  a  section  of  the  Canadian 
Ladue  National  Rys.  He  was  the  author  of 
’hiladel-  numerous  technical  books,  and  a  mem- 
he  com-  ber  of  many  engineering  societies  in 
France,  f-^nada  and  the  United  States. 

N  until  Walter  J.  Smith,  formerly  assistant 
aiid  and  engineer  of  the  Pueblo  Conservancy 
Leaven-  District,  Colorado,  and  recently  ap- 
ited  dis-  pointed  as  engineer  and  special  assist- 

.  ant  to  the  Board  of  Appraisers  of  the 

Middle  Rio  Grande  Conservancy  Dis¬ 
trict.  at  Albuquerque,  N.  M.,  was  killed 
•merly  a  instantly  Aug.  21,  when  the  automobile 
,  was  ap-  In  which  he  was  driving  was  struck 

pointed  district  factory  manager  for  by  a  train  at  a  crossing  near  Berlin, 

the  Caterpillar  Tractor  Co.  in  charge  N.  M.  Mrs.  Smith  who  was  riding 

of  Missouri,  Kansas,  Oklahoma,  Texas  with  him  was  so  seriously  injured  that 
and  Tennessee.  Mr.  Grahnm  will  retain  she  died  the  next  day. 


Obituary 
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ConstructionEquipmentandNaterials 


A  SECTION  DEVOTED  TO  WHAT  THE  MANUFACTURER 
IS  DOING  FOR  THE  ENGINEER  AND  CONTRACTOR 


Machine-Made  vs.  Hand-Made 
•  Drill  Steel  Bits 

ap«‘od  in  Forming  Machine- Worked  Bits 
Only  One  of  Many  Advantages 
Claimed — Others  Named 

l^UTTING  in  a  drill  hole  while  the 
1  first  of  a  series  of  interdependent 
•(lerations  on  all  rock  excavation  and 
rock  road-building  work  is  also  the  one 
npon  which  the  other  operations  are 
dependent.  For  this  reason,  the  drill¬ 
ing  rounds  should  be  put  in  on  schedule 
time  and  in  a  recent  statement  the 
Ingersoll-Rand  Co.  names  the  reasons 
why  machine-made  drill-steel  bits  con¬ 
tribute  more  to  the  necessary  efficiency 
on  the  job  than  do  bits  hammered  into 
shape  by  hand.  The  Ingersoll-Rand  Co. 
is  authority  for  the  following  state¬ 
ments: 

Observations  at  many  sharpening 
shops  in  various  parts  of  the  world  have 
shown  that  one  man  with  a  drill-steel 
sharpener  can  form  or  sharpen  from 
three  to  ten  times  as  many  bits  as  two 
men  sharpening  by  hand.  But  speed  in 
forming  the  bit  is  not  so  important  as 
speed  in  drilling.  There  are  several 
reasons  why  a  machine-made  bit  will 
drill  faster  than  a  hand-made  bit:  (1) 
The  cutting  edge  of  the  machine-made 
bit  is  sharp  and  concentric;  (2)  the 
material  back  of  it  is  dense,  having 
bi'en  compacted  by  many  powerful 
hammer  blows;  (3)  the  angle,  of  which 
the  cutting  edge  is  the  apex,  is  cor¬ 
rectly  made  so  as  to  give  the  proper 
chipping  blow;  (4)  the  clearance  space 
betwi'en  the  wings  of  a  machine-made 
bit  is  sufficiently  wide  to  give  ample 
room  for  rock  cuttings  to  pass;  (5) 
fxH'au.'*'  the  sharpener  made  bit  is  sym¬ 
metrical,  there  is  less  likelihood  of  holes 
“rifling.”  All  the  foregoing  reasons  are 
important,  but  the  principal  reason  for 
the  greater  drilling  speed  of  a  machine- 
made  bit  is  that  it  does  not  have  to 
»ut  so  much  rock. 

In  practice,  the  gage  tolerance  on 
hand-made  bits  is  seldom  within  i  in. 
Sharpener-made  bits,  on  the  other  hand, 
can  be  gaged  to  A  in.  The  difference 
in  total  diameter  when  drilling  a  10-ft. 
hole  means  that  the  succeeding  bit  of 
the  larger  diameter  must  cut  through 
just  so  much  more  rock  in  effecting  its 
desired  penetration.  It  is  claimed  that 
hand-ma<le  bits  drill  about  50  per  cent 
more  rock  than  do  machine-made  bits. 

Because  of  the  avoidance  of  rifled 
holes  and  because  of  ample  passage 
for  cuttings  between  the  wings  and  the 
bit,  the  steel  is  not  so  likely  to  stick  in 
the  hole,  thus  causing  much  loss  of 
time  in  removing  it.  When  steel  is 
iharp  it  cuts  the  rock.  When  it  is  dull 
it  strikes  the  rock  an  ineffectual  blow. 
The  energy  of  this  ineffectual  blow, 
which  is  transmitted  through  the  drill 
steel,  sometimes  breaks  the  steel  or 
even  the  rock  drill  itself.  A  sharpener- 


made  steel  retains  its  cutting  edge  and 
gage  much  longer,  thus  nearly  twice  as 
much  footage  is  claimed  with  such  .steel 
as  with  a  hand-made  bit.  When  neces¬ 
sary  to  make  an  entirely  new  bit  by 
hand,  the  operation  takes  about  six 
times  as  long  as  it  would  to  put  a  new 
edge  on  an  old  but  unbroken  bit.  When 
the  work  is  don  by  the  machine,  up¬ 
setting  the  broken  steel  and  forming  a 
new  bit  takes  only  twice  as  long  as  it 
would  to  resharpen  an  unbroken  bit. 

Emphasis  should  be  placed  always  on 
seeing  to  it  that  the  entire  drill  steel  is 
in  proper  condition.  That  is  to  say,  the 
shank  is  just  as  important  as  the  bit, 
and  this  fact  should  not  be  lost  sight 
of,  no,matter«whether  the  steel  is  made 
up  by  hand  or  by  machine.  Shanks 
made  on  a  sharpener  are  true  in  shape 
and  in  size.  Therefore,  they  utilize  the 
maximum  power  of  the  drill.  On  the 
other  hand,  shanks  made  by  hand  may 
vary  greatly  in  these  particulars.  If 
the  shanks  are  even  a  little  too  long,  the 
piston  of  the  drill  cannot  travel  its 
full  length,  and  thus  cannot  develop  its 
full  power  before  hitting  the  steel. 
Conversely,  if  the  shank  is  short,  much 
of  the  pow'er  of  the  piston’s  blow  will 
be  ab.sorbed  by  the  fronthead  and  the 
springs,  instead  of  being  delivered  to 
the  drill  steel. 


Airway  Lighting;  Units  Ordered 
by  Commerce  Department 

The  purchase  of  ninety  24-in.  revolv¬ 
ing  lights  to  facilitate  night  flying  on 
seven  established  airways  has  recently 
been  authorized  by  William  P.  Mac- 
Cracken,  Jr.,  the  newly  appointed  avia¬ 
tion  secretary  of  the  U.  S.  Department 
of  Commerce.  The  lights  will  have  a 
normal  visibility  of  50  miles  during 
favorable  weather  and  will  be  placed  10 
miles  apart.  Complete  lighting  of  the 
New  York  to  Boston  route  is  provided, 
while  the  dark  ends  of  the  following 
routes  will  be  lighted  at  the  earliest 
opportunity:  St.  Louis  to  Chicago; 

Dallas  to  Chicago;  Salt  Lake  City  to 
Los  Angeles;  Pasco  to  Elko;  Chicago  to 
Minneapolis;  and  Cheyenne  to  Pueblo. 

Officials  of  the  Bureau  of  Lighthouses 
will  have  charge  of  the  airway  lighting 
work  and  the  preliminary  work  of  erect¬ 
ing  towers  and  providing  for  other 
necessary  equipment  will  be  undertaken 
at  once.  Wherever  power  is  locally 
available,  it  will  be  used.  In  other 
cases  gasoline  generators  will  be  pro¬ 
vided  which  will  be  looked  after  by 
caretakers,  probably  on  a  part-time 
basis.  Steps  will  also  be  taken  to  pro¬ 
vide  for  the  lighting  of  the  boundaries 
of  emergency  landing  fields,  usually 
about  40  acres  in  extent,  to  be  laid  out 
at  approximately  30  mile  intervals  along 
established  airways.  The  plan  is  to 
have  lights  completely  circle  the  emer¬ 
gency  fields  at  intervals  of  about  300  ft. 


All  of  the  routes  above  indicated  an 
now  being  flown  by  commercial  com¬ 
panies  which  have  air-mail  contracts. 
It  is  said  that  these  companies  are  also 
in  a  position  to  carry  passengers  and 
freight. 


Booklet  Reminds  Visitors  of 
Trip  Through  Plant 

Last  June,  a  group  of  Austrian 
manufacturers  touring  the  Unite<i 
States  visited  the  Newport  Rolling 
Mill  Co.  at  Newport,  Ky.  This  com¬ 
pany,  wishing  to  commemorate  the 
event  and  at  the  same  time  give  the 
visitors  some  sort  of  a  souvenir  that 
they  would  appreciate,  prepared  a 
booklet  which  was  mailed  to  each  one 
after  he  had  returned  home.  Extra 
fine  printing  and  paper  are  used,  but 
other  than  this  the  booklet  is  very 
simple.  One  page  is  a  reproduction  of 
the  register  upon  which  each  visitor 
had  signed  his  name.  Opposite  this 
is  a  photograph  of  the  visitors  taken 
at  the  plant,  beneath  which  is  the  name 
of  each  man,  his  company  and  address. 
The  booklet  is  entitled  “A  Reminder 
of  Your  Visit  to  the  Newport  Rolling 
Mill  Company”  and  concludes  with  a 
statement  of  appreciation  of  the  visit 
the  Austrians  made. 


Business  Notes 


Ross  Hkater  &  Mpo.  Co.,  Inc.,  Buf¬ 
falo,  announce.s  that  Harold  M.  Graham 
and  Ross  H.  Rathbun  have  recently 
joined  the  organization  in  the  capacitie.*- 
of  chief  engineer  and  sales  manager, 
respectively.  Mr.  Graham  has  formerly 
been  with  the  Westinghouse  Electric  & 
Mfg.  Co:  and  the  Elliott  Co.,  the  latter 
of  which  he  left  to  take  his  pre.sent 
position.  Mr.  Rathbun  leaves  the  We.st- 
inghou.se  Electric  &  Mfg.  Co.  with 
whom  he  has  been  associated  since  1916, 
having  been  in  charge  of  the  central 
.station  department  with  headquarters 
at  Cleveland,  Ohio. 

Chicago  Pneumatic  Tool  Co.,  New 
York,  will  open,  on  Oct.  1,  its  new  build¬ 
ing  located  on  Iron  St.  near  37th  St., 
Chicago.  The  building  is  the  new  home 
of  the  Chicago  sales  and  service 
branch.  The  building  has  been  de¬ 
signed  especially  to  increase  the  com¬ 
pany’s  service  both  to  its  Chicago  cus¬ 
tomers  and  to  the  customers  of  ad¬ 
jacent  branches. 

Chain  Belt  Co.,  Milwaukee,  Wis., 
has  apiKiinted  Peter  Verhey  its  south¬ 
ern  di.strict  manager.  Mr.  Verhey’s 
headquarters  will  be  in  Atlanta,  Ga. 
Prior  to  1919  he  was  connected  with 
J.  F.  Casey  at  Pittsburgh  and  J.  I. 
Green  &  Co.  at  Chicago.  He  later 
went  into  the  contracting  business  for 
himself,  building  roads  during  1923 
and  1924  in  Illinois. 

Consoudated  Expanded  Metal  Co., 
located  for  25  years  at  Braddock,  Pa., 
is  moving  to  its  newly  erected  plant  at 
Beach  Bottom,  W.  Va.  The  company 
believes  this  new  plant  is  the  largest 
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and  l>est  equipped  expanded  metal  mill 
in  the  country.  It  will  be  devoted  ex¬ 
clusively  to  manufacturing  metal  lath, 
wmcrete  reinforcement,  and  analop^ous 
products.  The  new  offices  of  the  com¬ 
pany  will  be  located  at  Wheeling, 
W.  Va.,  in  the  Steelcrete  Building. 

McMyler-Interstate  Co.,  Cleveland, 
Ohio,  has  appointed  three  new  dis¬ 
tributors  in  the  west  and  southwest. 
W.  H.  Worden  Co.,  San  Francisco,  for 
California,  Arizona  and  Nevada.  C.  F. 
Wolfradt,  formerly  Pacific  Coast  branch 
manager  for  the  McMyler-lnter.state 
Co.,  became  affiliated  with  the  Worden 
Co.  Aug.  1.  The  Holfius  Steel  &  Equip¬ 
ment  Co.,  Seattle,  has  been  appointed 
distributor  in  the  states  of  Washing¬ 
ton,  Oregon,  and  Idaho  and  Thurman 
G.  Frazee,  Houston,  Tex.,  for  the  state 
of  Texas. 


particles,  but  as  the  spet*d  increases  the  lined  in  Capetown;  Singapore',  20  miles 
larger  and  heavier  particles  begin  to  of  30-  to  3U-in.  diameter,  the  steed  pip  • 
move  outward,  leaving  the  finer  materi-  being  made  in  Great  Britain  and  lin«‘<i 
als  to  form  the  smooth  bore  of  the  pipe,  at  the  site. 

On  the  first  spin  the  pipe  is  rotated  _ 

until  the  concrete  is  said  to  be  set,  when 

the  pipe  is  stoppt'd.  The  excess  water  New  Four-Cylinder  Enjiiine 
falls  to  the  bottom  and  is  swept  out  to-  flovoIonJ  1  n  1 9  Hi» 

gether  with  a  little  mud  and  any  foreign 

matter.  The  pipe  is  then  revolved  again  A  four-cylinder  engine  designed 
and  a  polLshing  bar  pas.'jod  through  especially  to  fill  the  requirements  for 
to  remove  any  small  irregularities,  an  engine  not  met  by  its  two  and  four- 
Finally,  spinning  is  continued  a  minute  cylinder  heavy-tiuty  types  has  just  been 
or  two  to  dry  the  inside  of  the  pipe,  announced  by  the  Le  Roi  Co.,  Mil- 
The  setting  of  the  lining  is  quite  dis-  waukee,  Wis.  The  engine  develops  10 
tinct  from  what  is  usually  described  as  to  12  hp.  While  this  is  some  4  hp. 
the  setting  of  cement.  The  latter  is  a  niore  than  the  two-cylinder  engine,  its 
chemical  action,  while  it  is  believed  that  compactness  is  said  to  lend  itself  to 
the  setting  of  the  cement  in  the  pipe  is  installations  where  two  cylinders  have 
almost,  if  not  entirely,  a  physical  effect. 

The  correct  proportioning  of  the  mix¬ 
ture  is  very  important  in  order  to  pre¬ 
vent  any  porosity  and  to  insure  economy 
in  cement.  The  mix  must  be  wet  enough 
to  allow  the  materials  to  sort  them¬ 
selves  out  so  as  to  form  a  true  cylindri¬ 
cal  internal  surface.  The  excess  water 
that  is  removed  by  the  spinning  process 
is  said  to  remove  only  a  very  small 
amount  of  cement. 

The  important  advantages  claimed 
for  the  pipe  are  resistance  to  corrosion 
and  to  incrustation  caused  by  certain 
acidic  and  mineral  waters,  and  ability 
to  withstand  atmospheric  temperatures 
without  serious  effect  upon  the  con¬ 
crete  lining.  The  concrete  lining  also 
gives  an  increase  in  the  strength  of  the 
pipe  to  resist  external  pre.s.sure.  All  the 
sand  use<l  in  the  manufacture  of  centri¬ 
fugal  concrete  is  washed  clean  and 
carefully  selected,  and  each  supply  of 
material  is  sampled  and  tested  in  the 
company’s  laboratory  from  which 
analysis  charts  of  mechanical  tests  are 
prepared.  These  are  compared  with  a 
maximum  density  curve  and  the  meas¬ 
uring  of  the  proportional  quantities  of 
materials  is  adjusted  acconlingly. 

Following  is  a  list  of  the  principal 
contracts  that  ha.ve  used  concrete-lined 
pipe  in  Europe:  Birmingham  Corp. 

Water-works,  11  miles  of  62  in.  diam., 
being  Cardiff  Corp  Water-works,  30  miles  of 
fast  31-in,  to  24-in.  diam;  Aberdeen,  15  miles 
round  of  40-in.  diam.;  Taf  Fecham  Water 
ncrete  Board,  15  miles  of  19  to  37  in.  diam. 
jvenly  In  addition  to  these  contracts,  two 
s  has  other  contracts  are  nearing  completion : 


Neiv  Developments 


been  used.  In  rounding  out  its  line  of 
gasoline  engines,  the  company  also 
brought  out  a  one  cylinder  engine 
which  develops  5  hp.  With  these  two 
models,  the  company’s  line  of  gasoline 
power  units  now  contains  sizes  rang¬ 
ing  from  3  to  15  hp. 


New  Publications 


Blowers  and  Fans  —  Buffalo  Forge 
Co.,  Buffalo,  N.  Y.,  issued  recently  two 
new  bulletins.  Catalog  475  being  on 
fans  for  use  in  ventilating  small  rooms, 
for  exhausting  ga.ses,  for  supplying 
air,  for  combustion  of  oil  in  house  heat¬ 
ing  units,  for  blowing  air  into  genera¬ 
tors  and  motors  for  cooling,  etc.  The 
second  bulletin  describes  its  type  FB 
electric  blower  giving  sizes  and  all 
operating  information. 
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Entiineering  JSews-Record  COISSTRVCTIOJS  COST  Index  Number  (1913  =  100) 


Engineering  n  e  w  s- 

RECORD’S  Construction  Cost 
Index  Number  is  unchanged  from 
the  AuKUift  level.  Materials  prices 
hold  despite  foreign  competition  in 
iron,  steel,  glass,  cement,  and  brick. 
The  average  rate  for  common 
laborers  is  5.5 Jc.  per  hr.  for  the 
entire  country  as  compared  with 
the  same  rate  one  month  ago  and 
53c.  at  this  time  last  year.  Thus, 
general  construction  cost  is  3  per 
cent  above  September,  1925,  24  per 
cent  under  the  peak  and  108  per 
cent  above  the  1913  level. 


MONTHLY 

•lanuary,  lit'i.S  to 

September,  1926  . 

Augu.st,  1926  . . 

September,  1925  . . 

I’eak,  .June,  1920 . 

1913  . 

- 1925  - 

210.40  May...  207.20  .S| 

209.70  .1 11110...  204.60  Oof 
210  20  .Inly...  204.60  No 
209.55  AuRust.  204.60  l)o< 
- 1926 - 


YEARLY 

191.1  to  192.5 


.lull. . .  . 
Kob. 
Muroh 
A|>ril. . 
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Engineering  News-Record  CONSTRUCTION  VOLUME  Itulex  Number  (1913  =  100) 

NGINEERING  NEWS-  ' 

RECORD’S  Construction  Vol¬ 
ume  Index  Number  is  252  for  the 
month  of  August,  and  201  for  the 
whole  of  1925,  as  against  100  for 
1913.  This  means  that  the  actual 


YEARLY 

1913  to  1925 


MONTHLY 

January,  1925  to  Augu.st,  1926 

August,  1926  . 

July.  1926  . 

August,  1925  . 

Peak,  August,  1925 . 

1913  . 

- 1925  - 

141  May....  209  .S.ptrnil«T 

145  .lurii'....  214  Octnbcr. 

161  .luly .  178  Novi'iiilar 

211  AuRiLHt  .266  I  IwiiiImt. 


January. 
February 
Man'll .  . . 
Apnl. 
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Xyengt  Wage  of  Skilled  Building  Trades 


Bricklayere.  CarpenUra  and  Steel  Erectore 


Contracts  Awarded  in  the  United  States 

i  Repitrted  in  IL  N.-R. 


Price  of  Steel  Structun 
Shape*  3-In.;  Platea  t-ln. 


F.o.b.  Pittabnrgh 


Commercial  Building  Awards 


Street  and  Road  Lettings 
125.000  and  Over 


Price  of  Umbers,  Wholesale,  Base  Sizes 
• _ Car  Lota  to  Contractor! 


Average  Common  Labor 


Price  of  Portland  Cement 
Car  Lota,  F.o.b.  Clucsao _ 


■ 

■  J 

Unfilled  Tonnagre 


Lumber  Output 


General  BusinesB  Trend 
Bank  PcbiU— Federal  Reaerve 


Nat  Lumber  Mfra.  Aatn. 


Cement  Mill 


Stocks 


Bureau  of  Mines 


Public-Contracts-Private 
Jan.  1  to  date  aHma 

Reported  by  C.  N.-fL 


Steel  Ingot  Output 
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August  Gained  Heavily  in  Bridge  Lettings,  Federal  Government  and  Excavating  IVorl^ 

Engineering  construction  con-  buildincs  and  $712,647,000  for  construe-  West.  SUito  that  showed  notable  in- 

tracts  awarded  throughout  the  tion  other  than  buildings.  In  the  case  creases  in  contract  letting  during  the 

entire  country’  during  August,  of  the  former  the  gain  was  24  per  cent,  last  month  were  as  follows:  New  York, 

reached  a  total  value  but  slightly  under  compared  with  the  same  months  last  the  Carolinas,  Florida,  Mississippi,  Ken- 

that  of  the  same  month  last  year,  year;  in  the  latter,  11  per  cent.  tucky,  Minnesota,  Iowa,  the  Dakotiis, 

August,  1925  was  the  heaviest  single  Projects  in  the  proposed  stage,  how-  Montana,  Nevada  and  California, 
month  on  record  and  the  fact  that  this  ever,  show  indications  of  a  lessening  in  .Actual  volume  of  .August  contract 
year’s  probable  peak  came  very  close  to  buildings  and  a  protracted  gain  in  other  letting,  reduced  to  a  19i:5  cost  basis,  for 

it,  argues  for  the  expectation  of  a  1926  forms  of  construction.  the  last  fourteen  years,  is  as  follows: 

total  practically  as  heavy  as  that  of  Proposed  work,  definitely  reported  as  i,,, 

last  year.  such,  for  the  period  Jan.  I,  to  Sept.  1,  iim  iia  i‘ii9  ns  1924!!!!.  ih2 

The  term  engineering  construction  is  1926,  amounted  to  $2,i:i8,12o.000  in  .  2h6 

taken  to  mean  all  water-works,  exca-  buildings  alone  and  $1,600,8.53,000  in  i^i;  1922  n;  . 

vating,  drainage,  irrigation,  levee,  river  construction  other  than  buildings.  The 

or  harbor  jobs  of  $15,000  and  over;  buildings,  in  this  case,  gaining  only  14  August  contracts,  at 

other  public  works  at  a  minimum  of  per  cent,  compared  with  the  same  '’’''’•mum  mentioned  in  each  class, 

$25,000;  industrial  buildings  valued  at  pericnl  last  year,  while  other  construe-  -”1*.  years,  is  as 

$40,000  and  up;  commercial, educational,  tion  increased  16  per  cent.  ows. 

religious  and  other  buildings  at  $150,000  .August  registered  substantial  gains  $17,570,000  I920  $91,799,000 

or  above.  in  bridge  lettings,  and  awards  for  Fed-  toswoo  I922.  M^iss^ooo 

At  the  minimum  mentioned  for  each  eral  Government  projects  and  excava-  I9i6  99,764, 000  1921  I2«'.I57,0()0 

class,  the  cumulative  total,  Jan.  1  to  ting  work.  Activity  was  greatest  in  the  !q!J  ij4'R7^nn?i  Igjt 

Sept.  1,  1926,  was  $1,189,475,000  for  Middle  Atlantic  section  and  the  Far  |9i9  I26>i4!ooo  1926  24VOi6,ooo 

Value  of  Contracts  Let  in  the  United  States  and  Canada  During  August,  1926 

Now  Middle  .Middle  West  of  Far  t'iiilt.d  ,Iaii  I  to  Date 

Ensland  .\tlanUc  South  West  Mis.>ti.s.si|>pi  West  .States  l',S.  Ciuiwla 

$156,000  $718,000  $518,000  $1,130,000  $1,314,000  $1,039,000  $4,675,000  $39..30l.000  $126,000 

340,1)00  1,324,000  306,000  1,857,000  1,850,000  1,091,000  6,768,000  61.761.000  220,000 

513,000  5,976,000  1,189,000  1,746,000  934,000  512,000  10,870,000  .5.3.4.32.000  . 

1,094,000  824,000  .  1,627,000  1,277,000  300,000  5,122,000  I9,.376,000  163.000 

'2.577.000  11,997,000  9,364.000  15,284.000  9,051,000  4,441.000  52.714,000  .t.38,.5l  2.000  1,318,000 

2,111,000  1,523,000  3,000,000  5,847,000  3.570,000  1,262,000  17.313,000  2I.3,.567,000  2,201.000 

10.467,000  47,618,000  3,997.000  34,161,000  17,601,000  14,990,000  128.834,000  97.S.90H.000  2,669  000 

314,000  4,978,000  1,423.000  213,000  1,022,000  583,000  8,533.000  .38,46.3,000 

405,000  1,690,000  170,000  3,205,000  1.774,000  943.000  8,187.000  158,802.000  747,000 

17,977,000  $76,648,000  $19,767,000  $65,070,000  $38,393,000  $25,161,000  $243,016,000  $1,902,122,000  $7,444,000 

33,994,000  63,483,000  25,964.000  94,285.000  59.613,000  21,760,000  299.099,000  _  16,477.000 

16,367,000  104.281.000  23,252,000  47,349,000  45,699,000  12,283,000  249,231.000  11.421.000 

55,170,000  592,967,000  202.271.000  469,832.000  289,102.000  192.780,000  1,901.122  000  86,842  001 

30,969,000  570,316,000  132,599,000  287,440,000  287,020,000  191,755,000  1.600,099,000  .  59,522,000 


Waterworks . 

Sewers . 

Hridges . . 

Fieavatiiig,  drainage,  irrigation 

Sheets  and  roads . 

Industrial  huildings . 

Commereial  building.x . 

Federal  Government . 

Fnelaasified . . 


\ugust,  1926. 

.luly,  1926 

August,  1925 . 

.lanuary  I  to  date,  1926 
January  I  to-date,  1925 
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Current  Building  Trades  Wage  Rates  Per  Hour 

(llijiher  rates  in 

dicared  In  +,  ilecreases  hv  — 

-> 

Structural 

Hoisting 

Hod 

File 

Iron 

Common 

Cities 

Bricklavers 

Carpenters 

Knpineers 

Carriers 

Drivers 

Workers 

Labor 

Atlanta..  . 

.  yi.!2.l 

?0  70 

$0  70 

$0  .50 

SO  75 

50  25©.  30 

Baltimore. 

.  75 

1  00(3;i  10  1  Dots'.!  121 

1  00 

?0  65 

1.12) 

40 

Hirmintthani 

.  1  OOfo  l  .50 

-F  tOtSil  05 

75@il  00 

50©  75 

.75©1  75 

.20©  40 

Boston  . 

.  !  40 

1.25 

1  25 

79 

1.15 

1  25 

50®  74 

Cincinnati  . 

.  1  50 

1  311 

1  31} 

95 

1.31} 

1  31} 

.  45©;  58 

Chicaito . 

.  1  62J 

1  37i 

1 .37) 

87) 

1.37) 

1.37) 

.82)©,  87) 

Cleveland . 

.  1  50 

1  25 

1  30 

87)@1.10 

1  10 

1  50 

.87) 

Dallas.  . 

.  1  62J 

1  12) 

1  00 

40©.  75 

87) 

1  00 

.  30©  50 

Denver . 

.  1  f.2j 

1  25 

1  12i(rtH  18* 

81}©  87) 

1  00 

1  151 

.40©.  5  5 

Detroit . 

.  1  ^0 

OOtji.l  15 

.85@1  00 

90 

85@1  00 

1  12) 

.50©.  60 

Kansas  ('ir\ ,  Mo  .  .  . 

.  1  50 

1  12| 

1.25 

.90 

1.12) 

1.25 

—  .35®. 75 

Los  .Angeles. 

.  1.37» 

1  00 

1.00 

87) 

.80 

1  00 

.50 

Minneapolis  .. 

.  1.25 

87«^95 

87) 

75 

+  1  00 

.45®.  60 

Montreal 

. -FI  ()0@1  25 

75 

60 

.40 

.50 

.75 

.30®.  35 

New  Orleans 

.  12^ 

00 

1.00 

.75 

.85 

1  25 

35©  40 

New  York 

.  17^ 

1.50 

1.75 

I  12) 

1  00@1  12) 

1  75 

.901 

Philadelphia 

1  .50@I  r.2} 

1  12}(a)l  25 

1.02} 

1  12) 

1.00 

1  12)©1. 

25  .45©  .50 

Pittshiirnh. 

1  <i2i 

1  50 

1.37)@1  50 

1  12) 

1  50 

.80 

St.  Louis  .  . 

1 

1  50 

1  50©  1  65 

1  15©1  25 

1  25 

1  50 

.45®.  7' 

San  Francisco. 

1  2' 

I  (K) 

1  00 

81} 

1  00 

1  12) 

.50©  55 

Seattle.  .  .  . 

1  .?71 

1  12) 

1  00©1  12) 

1  00 

1  (K)©l  12) 

1  12) 

.50©  621 

Cleveland  painters,  paperhangers  and 

$1.37J  per 

hr.  and  a  five-day  week. 

structural  iron  workers  amounts  to  41 

glaziers,  who  went  on  strike  March  1, 

Comparing  average  wages 

in  the  New 

per  cent;  that  to  ho<l 

carriers,  36  per 

returned  to  work  last  Wednesday  at  the 

York  building  trades  in  1920,  the  year 

cent;  bricklayers,  29 

per  cent ;  car- 

old  rate  of  $1.25 

per  hr.  and  a  five 

of  greatest  general  inflation,  with  those 

penters,  27 

per  cent;  and  common 

and  one-half  day 

week.  The  original 

of  the  first 

nine  months  of 

1926,  it  is 

laborers,  9 

per  cent. 

Pla.sterers’  and 

demand  of  the 

craftsmen  was  for 

found  that 

the  approximate  gain  to 

bricklayers’ 

rates  are 

the  same. 

Monthly  Prices  of  Construction  Materials 

Ups  and  Downs  of  the  Martlet 


Pijj  Iron — Prices  show  little  chanKe 
from  August  levels,  throughout  the 
country.  No.  2  fdry.  iron  rose  25c.  in 
Pitt.'^burgh  and  declined  50c.  per  ton  at 
Cincinnati  during  the  month.  Bessemer 
is  down  $1  per  ton  at  Pittsburgh.  To 
all  appearances,  higher  prices  for 
foundry  grades  are  improbable  during 
the  next  three  months. 

Railway  Supplies — Light  rails  are 
down  about  $1  per  ton  at  Pittsburgh 
mills;  railroad  spikes  dropped  10c.  per 
100  lb.  Track  bolts,  angle  bars  and 
ties  show  firmness. 

Pipe — Cast-iron  pipe  rose  $1  in  New 
York  and  $1.50  per  ton  at  Pittsburgh, 
following  mill  advance  of  $1.  Sewer 
pipe  is  slightly  lower  on  sizes  10-in.  to 
24-in.  at  New  York,  reflecting  the  fac¬ 
tory  decline  of  a  month  ago.  Prices 
hold  firmly  on  sizes  27-in.  to  36-in. 
Substantial  advances  on  sizes  3-in.  to 
12-in.  are  reported  in  Detroit;  prices  at 
other  points  remain  unchanged. 

Road  and  Paving  Materials — This 
group  shows  a  remarkable  lack  of  price 
fluctuation  in  the  twenty-one  cities  re¬ 
porting.  Quotations  are  the  same  as 
those  of  a  month  ago  in  road  oils, 
asphalt,  paving  .stone,  flagging,  curbing, 
and  wood  blocks. 

Sand.  Gravel  and  Crushed  Stone — 
Aggregates  remain  firm  and  unchange<l 
at  all  points  listed,  except  the  follow¬ 
ing:  Atlanta,  where  a  rise  of  10c.  per 
ton  occurred  in  sand  during  the  month; 
and  Detroit,  which  reports  a  decline  of 
15c.  per  ton  in  crushed  stone. 


ANUFACTURERS  of  con¬ 
struction  materials  in  the 
seaboard  states  are  facing  severe 
competition  at  present,  in  the 
form  of  foreign  steel,  brick,  glass 
and  cement.  Despite  this  situa¬ 
tion,  markets  in  these  materials 
show  few  signs  of  breaking.  Two 
cement  mills  in  the  East  dropped 
prices  10c.  per  bbl.,  during  the 
last  month.  Lumber,  lime,  sewer, 
pipe,  steel  sheets,  tile  and  manila 
rope  prices  are  easier  than  a 
month  ago.  C.-i.  pipe,  linseed  oil, 
iron  and  steel  scrap,  and  roofing 
materials  appear  firmer. 

Lime  and  Cement — The  general  tend¬ 
ency  appears  to  be  downward,  although 
in  sixteen  cities  prices  remain  at 
August  levels,  while  Boston,  Detroit 
and  Los  Angeles  show  declines.  Mill 
price  of  Portland  cement  declined  10c. 
per  bbl.  at  New  York  and  Pennsylvania 
points;  no  reflection  of  this  change  has 
appeared  during  the  last  month  at 
dealers’  warehouses.  Natural  cement 
dropped  5c.  per  bbl.  at  Kansas  City,  Mo. 

Brick  and  Hollow  Tile — A  decline  of 
50c.  per  M.  occurred  in  both  Boston  and 
Kan.sas  City,  Mo.,  during  the  month. 
Denver  dealers,  however,  advanced 
prices  $1  and  those  in  Detroit  marked 
them  up  $2  per  M.  at  the  same  time. 


Hollow  tile  dropped  .slightly  at  Mon 
treal,  Cleveland  and  Detroit;  in  eighteen 
other  districts  prices  held  firmly. 

Structural  Steel  —  Quotations  hoh. 
steadily  with  a  flat  rate  of  $2  per  100 

lb.  applying  on  3-in,  shapes  and  3-in. 
bars  at  Pittsburgh  mills.  Plates  (i-in.) 
continue  at  $1.90  per  100  lb.,  f.o.b.  mill. 

Lumber — Downward  trend  continues 
in  material  for  small  dwelling  construc¬ 
tion.  Heavy  timbers  are  becoming  in¬ 
creasingly  scarcer  with  consequent 
firmness  in  price.  During  the  last 
month  all  of  the  declines  occurred  in 
fir  while  advances  were  confined  to 
various  descriptons  of  pine. 

Linseed  Oil — Prices  have  stiffened 
perceptibly  during  the  last*week.  New 
York  market  is  3c.  per  7J  Ib.-gal.  above 
the  Augu.st  level. 

Scrap— Advances  in  various  descrip¬ 
tions  of  iron  and  steel  scrap  outnumber 
declines  by  eight  to  one,  comparing 
present  quotations  with  those  of  Aug.  5. 
This  is  one  evidence  of  the  stability  of 
domestic  .steel  prices  in  the  face  of 
foreign  competiton  and  also  of  the  re¬ 
cent  high  rate  of  steel  production. 

Miscellaneous — Rivets,  nails,  spikes, 
glass,  red  and  white  lead,  pine  and 
.steel-sheet  piling,  and  wire  rope  hold 
firmly  to  levels  prevailng  a  month  ago. 
In  roofing  materials  advances  exceed 
declines.  Blue  annealed  and  black  steel 
sheets  are  off  5c.  per  100  lb.  at  mills. 
Since  Aug.  5  manila  rope  has  droppe<l 

lc.  per  lb.  in  Kansas  City,  Mo.  and  New 
York,  and  3c.  at  S-an  Francisco. 
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E.  N.-R.  Prices  of  Construction  Mnterials 

Price  advances  since  iMt  month  are  indicated  by  heavy  ty .  c»declines  by  ita  ic« 


PIG  IRON — Per  Gross  Ton  f  o.b.; 

CINCINNATI  S-iit  2 

No.  2  Southern  (silicon  2  23<(i  2.75) .  tH.19 

Northern  Hasic..  .  20.39 

No.  2  Southern  Ohio  (silicon  1 . 73(012. 25). _  21.39 

NKW  YOKK,  tidewater  delivery 
Southern  No.  2  (silicon  2.25(<i  2.75) .  27.37 

BIRMINGHAM 

No.  2  Foundry  (silicon  2. 25(d‘2. 75)„ .  21.00 


BUTT  WKI.1).  F.XTRA  STRONG.  PI.AIN  ENDS 


!  Year  Ago 

1  to  II . 

60 

491 

1  to  1) 

30 

14 

$23  05 

2  to  3 . 

bl 

30) 

22.27 

LAP  WEI.D. 

EXTRA 

STRONG.  PLAIN 

ENDS 

22.77 

2 . 

53 

42) 

2 

23 

9 

21  to  4 . 

57 

46) 

2)  to  4 . 

.  29 

15 

27.37 

41  to  6 . 

56 

45) 

4j  to  6 . 

28 

14 

7  and  8 

52 

39) 

7  and  8 . 

...  21 

7 

9  and  10 

45 

32) 

9  to  12 . 

.  . .  16 

2 

1 1  and  12. 

44 

311 

18.50 

PHII.AOF.l.PHIA 

Eastern  Pa.,  No.  2X  (2  25(o  2. 75  sil.) .  22.76 

Vireinia  No.  2  (i^icon  2.25(oi2.75) .  28.67 

Basie .  21.26 

CHICAGO 

No.  2  Foundry  Local  (silicon  I  75(o  2.  251. . . .  21. 7S 

No.  2  Foundry  Southern  (silicon  2  25(«'2.75). 

PITTSBURGH,  inclii  line  freiffht  charite  iSI  76)  fromthe 
Valley 

No.  2  Foundry  Valley  (silicon  1 . 75(u' 2. 25). .  .  19  7$ 

Ba.sic .  19  7b 

Bessemer .  1.'<.76’ 


22.26 

29.17 

21.16 


22  00 
25.55 


20  77 
20  77 
20  77 


STEEL  PIPE — From  wnrrhnuses  at  the  places  named  the  following  discounts 
hold  for  welded  steel  pii>i" 

- -  _  Black - 

New  York  Chiraco  Birminaham  St.  Louis 
I  to  3  in.  butt  welded..  33'^  5(fi  62%  49*“^ 

2)  to  6  in.  lap  welded.  48%  51%  59%  46% 


• - ^ - Galvanised - - 

New  5’ork  Chivaao  Birminaham  St.  l.oiiia 
I  to  3  in  butt  welded  .  39c^  tic;  50\%  36'" 

21  to  6  in  Up  wrldetl .  35%  38  ,  474%  33<‘; 

Mallealde  littinas.  Classes  B  and  C.  bandol.  from  New  York  stock  sell  st  list 
plus  4%  Ifs.H  5%.  Cast  iron,  stanilard  sixes,  36  5%  off. 


SCRAP — The  prices  tollowin*  are  f.o.b.  per  net  ton  paid  by  dealers; 

New  York*  Chic.aao  Birmingham 

No.  I  railroad  wrrought.  S14  .7S'>i  $1$  2S  $1 3.  5(K<i,$l 4  00  $12  0n(n.$'3  00 


Bto'veplate .  1 1 .00(a>  12.00  14  50@  IS  00  14  00(<b  14  50 

No.  I  machinery  cast  .  16  25(<6  16  75  16  50(14  17  00 

Machine  shop  turnings.  10  SO  'C  11  DO  7  25(9  7  75  7. 50(9  8  00 

Cast  borings .  10  50('i>  13.50  10.25(9  10.75  7  50<9  8  00 

Railroad  malleable .  lb  OOto)  16.50  15.75(9  16  25  15  50^  16.00 

Re-rolling  rails .  14.00ai  14. 2S  1S.2S(9  15.75  15  00(<n  16  00 

Re-laying  rails .  .  .  2l.0(Kn  22  00 

Heavy  melting  steel .  ll.iXH"  12.75(9  13.25  12  00<n  13  00 


*(tnws  ton. 


Railway  Supplies 


STEEL  RAILS — The  following  quotations  are  per  ton  f.o.b.  for  carload  or 
larger  lots.  For  less  than.carload  lots  5c.  per  100  lb.  is  charged  estra; 

. - Pittsburgh - . 

()ne  Rirming-  8t. 

S«-;it  2  Year  Ago  ham  Chicago  Louis 


Standard  beseemer  rails.  $43.00  $43.00  $43.00  $43.00  . 

Standard  openhearth  rails  43.00  43  00  43.00  4V00  $51.00 

Light  rails,  8  to  10  Ib .  32(9  34  34(9  36  I  80(9  |  90*  2.05» 

Light  rails,  12  to  14  lb .  32034  34(9  36  I  80(9  1 .90*  1.88* 

Light  rails,  25  to  45  lb _ 3.l(m34  32'-i  34  34(9  36  I  80  i  I  90*  1.84* 

Re-rolled  rails .  27(o  3 1  27(".  30  30 . 00  34(<i  36 


•Per  100  Ib. 


RAILWAY  TIES — For  fair-siied  orders,  the  following  prices  per  tie  bold: 


6  In.  X  8  In. 

7  In. 

X  9In. 

by  8  Ft. 

by  8)  Ft. 

Chicago,  white  oak,  plain . 

$1.45 

$1. 

83 

Chicago,  empty  cell  crensoted . 

1.90 

2. 

45 

Chicago,  sine  treated . 

1.70 

2 

20 

San  Francisco,  green  Douglas  fir . 

.84 

1 . 

14 

Ssn  Francisco,  empty  cell  ereosuted,  Douglas  fir. 

1.70 

2. 

25 

St.  Ixiuis,  white  oak.  plain . 

St.  I.K>uis.  line  treated . 

1  20 

1. 

50 

1.60 

1 

90 

St.  I.iot.ia.  red  oak,  plain . 

1  . 10 

1 

40 

St.  Ixiuia,  aap  pine-eypreaa. . 

.95 

1 

.25 

Birmingham,  white  oak . 

1.25 

1 

.45 

TRACK  SUPPLIES — The  following  prices  are  base  per  100  Ib.  f.o.b.  Pittsburgh 
mill  for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named; 

- - Pittsburgh - .  Ban  Bir- 

One  Year  St.  Fran-  ming- 

Sept.  2  Ago  Chicago  Louis  cisco  ham 

Standard  spikes, 

A-in  and  largerlf  .((O0$2  90  $2  80  $3.55  $3.65  $4.35  $2.90'"  $3.00 

Trackbolts .  3.9004  25  3  90(n  4. 1 5  4.  55  4.40  5  85  3  90(9  4.15 

Standard  section 

anglebars .  2.75  2  7  5  3  40  3  2  5  0  3  7  5  3.60  2.75 


CAST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  lots: 


4  in. 

6  in.  and  over 


4  in. 

6  in.  and  over 


Birmingham  Burlington,  N.  J 
$44  00  $54  00(u  55  00 

40  00  SO  OOlo.  5 1  00 

Pittsburgh  ('tiic  I  ;o 

$57  70  >  54  70  $53  iOio  54  20 
48  70  u  SO  20  49  2010  50  .20 


■ - New  York  - > 

.^hqit.  2  One  5'i‘ar  Ago 
$S«  SOi  ’  57.60  $54.60|o  55  bO 
S2.C0lu-53.60  50.60(<i>5l  hO 

■St.  (.ouis  San  Francisco 
$51  50  $54, no 

47  50  50.00 


Gas  pipe  and  Class  "A,”  $4  per  ton  extra. 


CLAY  DRAIN  TJLE — The  following  prices  are  per  1,000  Un.ft.: 


. - New  York  ■  ^ 

One  Bir-  Ban 

Bise,  In.  Sept  2  Year  .\go  -St.  Louis  nungham  Francisco  Ilsllaa 

3  .  $45.00  $48  00  $40.00  $45.00  .  $73.00 

4  .  55.00  50.00  40.00  5b  00  $76.50  1 10  00 

5  .  80  00  97.75  118  00 

6  .  90.00  9200  70.00  100.00  127.50  150  00 

8  .  160.00  IbO  00  170.00  165.00  212.50  210.00 


SEWER  PIPE — The  following  prices  are  in  cents  per  foot  for  standaril  pipe  in 
car  Iliad  lots,  f.o.b.,  except  ns  otherwise  statni: 


San 

New\ork  Pitta- 

Birniing- 

-  St. 

Fran- 

Sixe,  In. 

Delivered  burgh 

liam 

Louis  Chicago 

oisoo 

Dallas 

3 . 

.  $0,088 

$0. 10 

$0.09 

10. 12 

4 . 

. 088 

.  10 

to.  to 

09 

.15 

$0.15 

5 . 

.121 

.135 

I3i 

.18 

.18 

6. . 

.  $0.24  .121 

.21 

.14 

131 

.21 

.21 

8 . 

.43  .198 

.315 

.225 

.21 

.30 

.325 

10 . 

..)()  .231 

.45 

.315 

.31) 

42 

476 

12 . 

.nr-  .297 

.54 

.405t 

.40: 

.56 

.612 

15 . 

t.iMi  .  396 

.75 

.675$ 

54 

.92 

1.02 

18 . 

.  i.r.rA  .55 

.90 

.945t 

75 

1.32 

1.53 

20 . 

l.yflt  66 

1.20 

.90 

21 . 

. 77 

1 .26t 

22 . 

.  .88 

1  35 

1  20 

1.564 

24 . 

, .  99 

2  665 

l.62t 

1  35 

2.16 

2  04 

27 . 

..  4  65t  2.405 

2  952 

2.45t 

2  75 

3.00 

3.34 

30 . 

5  I6t  2.664 

3  96 

3. OOt 

3  75 

3.60 

4  06 

33 . . 

6  98t  3.60 

4.51 

3.55t 

4  50 

4.99 

36 . 

8  OOt  4  10 

5.06 

3.95t 

5  00 

5.42 

1 

5 

8 

12 

24 

36 

Boston . 

.  $0  125  $0  19  $0  28  $n  58 

$2. OOt 

$5.50t 

Minneapolis . 

.25 

,45 

1.50 

4.56 

. 135* 

.  18* 

.27 

47 

1.70 

Seattle. .  . 

. 14 

35 

.72t 

2.60t 

Los  Angeles . 

. U75 

188 

282S 

.504 

1.74 

New  (.>rleans . 

. 116* 

277* 

295 

.463 

1.785 

Cincinnati . 

. 105 

1575 

245 

.4725 

1.575 

4.715 

Atlanta . 

. 10* 

IS* 

.25 

425 

1.625 

Montreal . 

. 68J 

45t 

70 

1.35 

4  50t 

Detroit . 

. Ill 

less 

259 

4995 

1  .665t 

3. 7925$ 

Baltimore . 

. Ill 

.  l66 

.259 

.499 

1.665 

4.92 

Kansas  City,  Mo. 

. 15* 

21* 

.29 

.  52 

1  90t 

3.80$ 

Philadelphia . 

. II 

.  16 

.26 

42 

1.50 

3.70 

*4-in.,  6-iB.,  9-io.,  respectively.  tDouble  Strength.  t3-in.  special. 


Pipe 


WROUGHT  PIPE — TTte  following  discounts  are  to  jobbers  for  carload  lots 
at  Pittsburgh  mill: 

BUTT  WELD 


Inches 

Steal 

Black 

Galv. 

Inches 

Iron 

Black 

Galv. 

1  to  3 . 

62 

501 

1  to  U 

30 

12 

2. . 

55 

LAP  WELD 

431 

2 . 

23 

7 

2)  to  6 . 

59 

97 

1 

21 . 

, . . .  26 

II 

7  and  8 . 

56 

931 

1 

3  to  6 . 

. . . .  28 

13 

9  and  10 . 

54 

91 

1 

7  to  12 . 

.  26 

II 

II  sad  12.,.. 

..  S3 

90 

Road  and  Paving  Materials 


ROAD  OILS — Following  are  prioea  per  gallon  in  lank  eara.  8,000  gal.  minimnni 
f.o.b.  place  named:  One 

Si-pt.  2  Year  Ago 


New  Y’ork,  45%  asphalt .  (at  terminaB. 

New  York,  65%  asphalt . (at  tem  iiial), 

New  York,  binder . (at  terndnal) 

New  York,  flux. . . (at  terminal), 

New  York,  liquid  asphalt . (at  terminal). 


Bt.  ixiuis,  40(9  50%  asphalt.. . 
St.  Ixiuia,  50060%  asphalt... 
Birmingham,  5 5%  asphalt . . . . 

Dallas,  45%  asphalt . 

Dallas,  55%asphxdt. . 

Dallas,  binder . 

San  Frandseo,  biiMler,  per  ton 


$0  065  050  07  $0,065  (9$0.07 


0675.>i-  .0725 

.06750.0725 

07  ru  .075 

.07  0.075 

07  (A  075 

.07  0.075 

07  0  .075 

.07  0.075 

.055 

.05 

.0565 

.051 

.0475 

0475 

.0495 

.05 

.1455 

.046 

.061 

.062 

12.00* 

13.50* 

*  F.o.b.  Oleum.  Cal.  Freight  to  San  Franelaeo.  80e.  per  tea. 


404 


ENGINEERING  NEWS-RECORD 


Vol.  97,  No.  10 


E.  IS.-R,  Prices  of  Construction  Materials 


ASIMI.M.T  — Price  pfT  ton  in  piickases  ()50-Ib.  bbls-  or 
bulk  in  curloati  lota,  f.o.b.  points  lislrtl: 

N*"W  York  (T was) . 

Ilfiston  un) . .  . 

C’hirnRo  tTwos) . . .  . 

Han  Kranriaco,/.o.6.  rfyinrrv,  ('al  . 

Dalla.s  (7’was) . .  . 

“h”  (rra<lf,(.'nli/trm  i,/.o  h.  Ikichmtmtl . 

I)envor  . 

MirinpapoliK,  f  t).b.  Tviu  (  liv*  iMfinflinJ) . 

Ht.  I<<)ui9  ( .l/rjirari) . 

Baltimore  Ci/)  {S.o.b.rtfinery) . 

Montreal  (/my>rria/) . 

Atlanta  (.l/ejtcaa) . 

Detroit raw)  . 

Cimirtnati  (A* rwfncA*v  . 

MatirfT,  N.  .1.  . 

Ma  orer.  \  .1.  iTrividnd) . 

Philrvleiphia  (Mejiean) . 

KatwiM  ' 'ity.  Mo.  (Twos)  . . 

Ijfiw  Xriffrh'S  ( **/>*'  iPraHe^  CixliftirnitiS . 

Birminifham  (  .Ifwtcan)  . . 

New  <  )rl«v»n.s  ( .  . 

•  F.o  b.  101  SeennHo  Ib  finrry  Drunis  us»n1  in  New  York 
NOTIO  —  Mam‘l»  or  drunis  are  optional  in  most  cities, 
ami  from  4  to  5  <irufns;  200  to  300  etil  to  the  ton. 


425-lfl  drums)  and  in 
I’ack.iKf 


$23.00 

23  00 
27  00 
18  00 
27  10 
10  iO 

24  (H) 
27  60 
27  00 

22  50 
27  00 

23  40 
22.25 


30  00 
23.00 
20  00 
27  30 
♦  18  00 
27  00 
20  00 


I3ulk 


$18 

50 

IB 

50 

22 

00 

12 

00 

21 

10 

13 

50 

21 

60 

24 

00 

18 

50 

22 

50 

19 

40 

18 

50 

II 

65 

18  00 
24  30 
*12.00 
21  00 
17  00 


.5 bout  6  bbl.s.  to  the 


PAVINC;  STONE— 

Now  5'*>rk  (*rr:ido  It  .  5-in 

Ean  ^'^!lnois04»  . .  ,  . 

Ohir:it.'4  *  . 

Iloston . 

Atlanta . 

I  tetroit . 

Hallitnort' . 

Moiitn-al  . 

Now  Orli'ans . 

emoiniiati . 

St.  lotuis  . 

Kansas  City . 

Pliihulolphia  . 

M  inneaptilis  .  . . 


Stranite,  30  hpiekspersq.vd.  .  . 

.  Basalt  bl«»ek  4x7x8  . 

I  alxiut  5x8x5  clressetl 

. \  about  5x8x5  c«>riimon. 

.  5-in  (Iranite . 

.  (iranite . 

...  5-iii.  (Iranite . 

.  (iranite . 

...  (irimte . 

...  .  Granite,  4x8x4 . 

.  ('iranite  . 

...  ( Iranite,  4x8x4 . 

Granite . 

.  Granite . 

.  Samlstune  . 


.  .  .$147.00  per  M. 

.  .  70.00  per  M. 

. . . .  3. 60  i>er  s(|.y(l 

. . . .  3  25  per  s<i.yd. 

..  135  00i>ei  M. 

2  50  per  wpyd. 

3  00  p«‘r  s«i.y(l. 
2  85  |>er  sn.yd. 

.  104  75  per  M. 

2.75|x>r  R<|.yd. 
135  00  per  M. 

1  65  p<*r  sq.yd. 
3,15  p<'r  gjpyd. 

3  90(a  4.25  per  sq.yd. 

2  74  |x*r  s<|.yd. 


FLAC;C;iNG— 

New  )'4irK  .  . 


I  Bronx.  4  ft.  wide 
j  Manhattan,  4  ft  wide 
I  (Queens.  5  ft.  wnli* 

[  6x24-111.  eross-walk 


$0  24  JXT  sii.ft. 
24  per  sq.ft. 
26  |M*r  HI]. ft. 
1 .  30  fx*r  lin  ft. 


GDRRI\(J — .Vrtr  V’firAj:  Hluestone  piT  lin. ft.,  f.n.b.  barp:f  New  York,  5x16  in., 
88e  ,  ''7  ('hiss  straight.  <leliver<*4l,  5x18  in.,  9le  per  lin. ft.;  round- 

inj2:8*.  $1  40  /firmini/Aam:  limestone,  5xl^in.,  $1.05  pet  lin. ft. 


wo()du1s(h:k  p.wing— 

New  Yoik . 

New  York . 

Boston . 

Cliicaito . 

Oiiea-o . 

Ht.  Iiouis . 

Ht.  . 

Hi' itfle . 

Minnea|>olis . 

Atlanta . 

New  t  )rli‘an» . 

New  ( Vieatis . 

New  Orleans . 

Dallas . 

Baltimore . 

Mon»re:il . 

Detroit  . 

Detroit  . 

('ineiiinafi  . 

K.anH.a'i  ('it  v  . . 

Phihulelpliia . 


Site  of  Block 

Treatment 

Pcr.Sq.Yd. 

3 

l6 

$2.40 

35 

16 

2.70 

3i 

18 

2.V. 

4 

16 

2.25 

3'. 

16 

2. 10 

3i 

16 

2  45 

4 

16 

2  75 

4 

16 

Off  market 

3J 

16 

2  40 

3l 

16 

2.00 

3 

16 

2.20 

3} 

16 

2.30 

4 

16 

2.40 

/ 

18 

3.90 

3' 

16 

Noni'  used 

4 

16 

4.50 

16 

1.94 

4 

16 

3 

16 

235 

4 

16 

2.50 

4 

16 

None  used 

Construction  Materials 

SANI>  \NI)  (IR.AVEl. — Priop  fur  rargo  or  parlo.od  lofs  to  pontractor  f.o.b  .  per 
pu  V'l  i-s  as  follows: 

- Oravpl - . 


—  1)  In.—  ^ 

- - J  In. 

- .  . - .San<l - . 

( >ne 

One 

One 

Year 

Year 

5’ear 

Sept  2 

Ago 

s^ept.  2 

Ago  Sept  2 

Ago 

New  York  (elom/sidp  dnek)  $1.75 

$1  75 

$1  75 

$1  75  $1  00 

$1  00 

Denver . 

.  .  1  90 

1  90 

1  90 

1  90  1  00 

1  00 

OhieagM  . 

.  .  1  60 

1.  50 

1  60 

1  50  1  40 

1  40 

Ht.  Ixiiiis . 

...  I  45 

1  45 

1.45 

1  45  1  08 

1  18 

Heat  tie . . 

...  1  50 

1.50 

1.50 

1 . 50  1  50 

1.50 

Ibtlhis . 

...  2  38 

2.38 

2.  38 

23*  200 

2  00 

Minneaivdia . 

...  1  65* 

1.65* 

1.65* 

1.65*  1  25 

1  25 

Cincinnati . . 

...  1  30t 

l.40t 

l.30t 

1  40t  1 . 05t 

1  35t 

Han  Krancisen . . 

...  1  80 

2  15 

1.80 

2  15  1  40 

1,50 

Boston . 

...  1  50t 

l.50t 

1  50t 

1 . 50t  1  OOt 

loot 

New  Orleans . 

...  3.00 

2  60 

3  00 

2.60  1  80 

1  75 

lioa  Angeles . 

...  I  I5t 

85*t  1  I5t 

.85*t  1  lOt 

.50*t 

Atliuita 

l.90t 

2  20t 

l,90t 

2.20t  1  Wt 

1  65t 

Detroit  . 

...  I.45t 

2  02 

l.35t 

2.02  1  mt 

1.62 

Bal'imore . - . 

...  1  40 

1  40 

1  60 

1  60  70*t 

.70*t 

Montreal . 

...  1  25t 

1  25t 

1  50t 

1  25t  l.25t 

l.25t 

Birniineham . 

...  2  00 

2  00 

2  00 

200  1  45 

1  50 

Philaflelphia . 

...  2  10 

2  10 

2  10 

2  10  1.50 

1  50 

K.snsui  City,  Mo . 

...  4  OOt 

4  OOt 

4  OOt 

4. OOt  66*t 

.66*t 

New  York  — Cirits.  $1 

75  per  ru  >•«!. 

;  ready 

mixer!  $1 

15 

*  At  pit  1  I’er  ton  t  Joplin  chatj. 


CRl'SIIEI)  STONE— Price  for  cargo  or  oarloa<l  lots,  per  cu.yd.  f.o.b.  city,  i, 
an  fnllowg; 


New  York . 

Chicago . 

I.ouis . 

I);tlla.s . 

.San  FraiiPispo. . . . 

Bust  f)n . 

Minneapolis . 

Kans:i.s  Gity . 

Denver . 

Seattle . 

Atlanta . 

C’incinnati . 

Bos  .Ancelt*a . 

Detroit . 

Baltimore . 

Montreal . 

Philaflelphia . 

Pittsburch . 

Cleveland . 

Bitrninsham 


Sept  2 

One  Year  Ago 

Kept.  2 

One  Year  .\g. 

$1  75 

$1  75 

$1.85 

$1.85 

1.70 

1  75 

l.87i 

1  87! 

1  83* 

1. 83* 

1  83* 

1.83* 

2  40 

2.40 

2.83 

2  83 

1.70 

2.  15 

1.70 

2.  15 

1  60* 

1.60* 

1,65* 

1.60* 

1  75 

1.75 

1.75 

1  75 

2.00 

1.50 

2.00 

1.50 

2.50 

2.50 

2.50 

2.50 

3.00 

3.00 

3.00 

3.00 

2  50* 

2.20* 

2.50* 

2.20* 

1  65* 

1.90* 

1.65* 

1.90* 

1.40* 

1.00* 

1  40* 

1  00* 

1.H5* 

1.90 

/..V5* 

1 . 90 

2.  50 

2.50 

2.  55 

2.55 

1.80* 

1.80* 

2.00* 

1  90 

2  10 

2.  10 

2.  10 

2. 10 

2.85 

2.85 

2.85 

2.85 

2.  70* 

3.25* 

2.  70* 

3.  25* 

2  00 

2  00 

2  00 

2  00 

*  I*er  ton 


CRDSHKD  SKAG  —Price  of  crusluMl  sljig  in 

rtirloufl  lots. 

per  net  ton,  at 

plartt 

YiMiriEstown  District . 

M-ln 

;-In. 

Kof>fing 

Saiul 

$1  30 

$1.40 

$2.00 

$1.30 

Rteubenville  Di.strict . 

1.25 

1.30 

2  00 

1  30 

1  40 

1.40 

2  00 

1  40 

Birmingham,  .Ala  . 

Cleveland.  ()hio . 

.  .  806-  90 

1.15 

2  05 

1  80 

1.80 

1  75 

Eastern  Pa.  and  N<»rthern  N  .1 

1  25 

1.25 

2  50 

1  25 

\Nestern  Pennsvivania . 

1  25 

1  25 

2  00 

1  25 

Tohnlo,  Ohio . 

1  25 

1  25 

1.50 

1  25 

LIME — VVarehousf'  prices: 

. - Hv<lrat<Hl, 

jK-r  Ton — 

- I.unip, 

per  Barrel - 

Kimsliiug 

Commun 

Finishing 

('om  moil 

New  York .  $18.20 

$11.00 

$3  50* 

$2  l0(-t  3  00' 

Chicago . 

20  00 

18.00 

2  2'>' 

St.  I.4<>ui8 . 

23.50 

19  50 

2  03- 

Boston . 

19.00 

12  50 

3  65* 

I)alla.s . 

20.00 

1  85t 

Cineinn.Hti . 

16.80 

1  i .  90 

1 1  40J 

San  Francisco . 

22.00 

1  60t 

Minneapolis . 

25.50 

21.00 

1 . 606'  1  70t 

I  Detroit . . 

i6.riu 

li.5(» 

Seattle,  pojHr  sticks.. 

24  00 

2.80t 

I/w  .\nEeh*8 . 

30  00 

25  00 

3.50* 

I'J.lHlX 

Baltimore . 

24  25 

17  85 

2.55t 

.Mnntreal . 

21.00 

10  OOt 

.Atlanta  . 

23.50 

13  00 

2  20t 

1  50) 

New  Orleans . 

24.00 

15  00 

2  50t 

2  00* 

Philadelphia . 

23  00 

16  no 

Kansas  Cily . 

17  50 

15  00 

2  59t 

2  24* 

Birmingham  . 

22  50 

I6  00 

2  40t 

1  85) 

*  Per  280-lb.  bbl.  (net) 

t  180-lb  (net) 

t  Per  ton. 

N.\Tl  RAL  CEMENT— 

Price  to  dealers  per  bbl 

for  500  bbl.  or  over,  exclusive 

of  biigs; 

Sept.  2 

One  Year  Ago 

Minn('a(V)li.s  (UosendxUe) 

$2  80 

$2.80 

Kaiistis  Gity  tFt.  S<.’ott>. 

1  ir. 

1.65 

Gincinnati  (Gtica).  ... 

1 . 72 

1.72 

Boston  ( Hos«*n<laIe) . 

2.60 

2.75 

Kt.  L-iuis  (Carney) . 

...  2.35 

2.35 

Birmingham  (Magnolia)  poszolati  cement . 

2  40 

2.40 

PORT!. AND  ('EMKVT — Prices  to  contrref f»rs  per  Abl.  in  carload  lota  f  o  b. 
points  listed  icilhout  bfiu$.  ('ash  fliscouib  not  d(sliiet<sl. 


.  2 

One  Month  Ago 

One  Year  .Age 

New  York,  del.  by  truck . 

$2  50(-'  $2 

60  $2  50(-i  $2.60 

$2.S06>  $2  60 

New  York,  alongside  dock  to 

dealers . 

2  15 

2.15 

2  15 

Jers<'V  City . 

2.33 

2.33 

2.33 

B'>Mton  . . 

2  30 

2.30 

2.45 

Ghieago . 

2  10 

2. 10 

2.20 

Pittsburgh . 

2.09 

2.09 

2. 19 

Cleveland  . 

2.29 

2.29 

2.39 

Detroit . . 

2.  15 

2  15 

2  35 

Indianap'ilis . 

2.29 

2.29 

2.39 

MilwauKce . 

2.25 

2.25 

2.35 

Duluth . 

2.09 

2.09 

2. 19 

Peoria . . 

2.27 

2.27 

2.37 

Gcxlar  Rapids . 

2.34 

2.34 

2.44 

Davenport . 

2.29 

2.29 

2  39 

St.  Louis . 

2.20 

2.20 

2  30 

San  Francisco . 

2.31 

2.31 

2.31 

New  Orleans . 

2.30 

2.30 

2.40 

Minneapolis . 

2.32 

2.32 

2.42 

IVnver . 

2.85 

2.85 

2.84 

Seattle . 

2.65 

2.65 

2.65 

Dallas . 

2,05 

2.05 

2.05 

Atlanta . 

2.35 

2.35 

2.25 

Cincinnati . 

2  37 

2.37 

2.47 

Ixte  Angeles . 

2.36 

2.30 

2.52 

Baltimore . 

2.50 

2.35 

2  50 

Birmingham . 

2.40 

2,40 

2.40 

Kansas  Gitv,  Mo . 

2.35 

2.35 

2.30 

M  ontreal . 

1.  15 

1.  IS 

1.80 

Philadelphia . 

2.41 

2.41 

2.41 

St.  Paul  .  . 

2.32 

2.32 

2.42 

Toletlo . 

2.20 

2.20 

2.40 

NOTE — Bags  lOc.  each,  40c.  per  bhl.;  20c.  each  in  Canatla,  80o.  per  bbL 


Mason  Citv,  In. 
T  a  Snlle.  Ill. 


$1  85 

Hudson,  N  Y . 

...  •1.9- 

1  85 

l.ee<la.  Ala  . 

...  1.95 

1.90 

Hannibal,  Mo . 

...  1.95 

2  05 

[..ehigh  V’allev  District . 

...  t.sr, 

1.95 

Wyandotte,  Mich . 

...  1.90 

1  85 

Alpena,  Mich . 

...  1.75 

1.90 

KiehanI  Cit  y.  Tenn . 

...  2.05 

1  95 

Kingspftrt.  Tenn . 

...  2  05 

September  2,  1926 
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E.  IS.-R.  Prices  of  Construction  Materials 


TRIANtibE  MESH — Price  pet  100  sq.ft,  in  carload  lots: 

PLAIN  4-INCH  BY  4-1 NCH  MESH 

Weight  in  Pitta-  Chioiwo  - - Warehouse 

Pounda  ocr  bureh  iDiatrirf 
100  sq.ft.  Mill  Mill 

22  $0.97  $1  01 

I  29 


St.vir 

Kunilior 

0J2 

049 

068 

093 

126 

153 

180 

245 

287 

336 

395 

936P 
053P 
072P 
897P 
049K 
•6  7  It 
08911 


28 

35 

45 

57 

68 

78 

IG3 

119 

138 

160 

17 

24 

31 

40 

24 

31 

40 


$0.97 

1.23 

1.51 

1.94 

2.39 

2.86 

3.28 

4.33 

5.00 

5.80 

6.72 

$0.74 
1.04 
1.32 
1.70 
I  .04 
I  32 
1.70 


1.58 
2  03 

2  51 
2.99 

3  43 

4  53 
5.24 
6  07 
7.04 


New  York 
$1.39 
1.76 
2  16 
2  77 
3.45 
4.11 
5.70 
6  21 

7  19 

8  35 
9.65 


PAVING 
$0  77  $1.06 


1.09 
1.38 
1.78 
I  09 
1.38 
1.78 


.50 

1  90 

2  45 


St.  I.rfiuia 
$1  06 
I  35 

1  66 
2.  13 

2  63 

3  14 
3  60 
4.75 
5.50 
6.37 
7  38 

$0  81 
I  14 
1.45 
I  87 
1.14 
I  45 
I  87 


Dallas 
$1  13 
1.38 

1  67 

2  UO 
2.55 

3  15 
3.47 
4.58 
5.26 
6.11 
7  12 

$0  76 
1.07 
I  39 
I  90 
1.07 
I  39 
I  90 


CISCO 
$1  22 
I  55 

1  91 

2  46 
3.03 


6.35 


In  rolls,  48-,  52-,  and  56-in.  wiilc  and  in  I50-,  200-  and  300-ft.  lenitths.  Gal¬ 
vanized  is  about  15%  liiKher.  .'^izo  of  roll  carried  in  New  York  warehouses, 
48  in.  wide  x  150  It.  long,  or  600  sq.ft. 

EXP.tNDED  METAL  LATH  — Prices  in  carload  lots  per  100  yd.  for  painted; 


WciRli* 
in  pounds 
2  2 

2  5 

3  0 
3.4 


New  York 
$17.00 

18.50 

21.50 
23  50 


Bir 
iniuKliau 
$19  50 
21  50 
24  50 
27.50 


Chicaco 

$17  50 
19  00 
22  00 
24  00 


St  Louis 
$17  on 
18.  50 
21.50 
23  50 


Kraneiaco 
$19  00 
21  00 
24  50 
27.00 


I  ’alias 
$23  50 
25.00 
28  50 
31  00 


B\RS.  tIONCRETE  REINFORCING — Current  quotations  per  100  lb.,  in  ear- 
iu.Kl  lots,  f.o.b.  except  at  New  Yurk  and  St  Ijouis  warehouses: 


ROLLED  FRO.M  BILLETS^ 

Pitts¬ 

burgh 

Mill 

Hir-  New 

mingliam  York 

(,'hiougo 

St. 

Louis 

Dalltid 

San 

Fran¬ 

cisco 

{  and  larger 

1 

$2.00 

.Mill 

$2  00  $3.24 

$2.60 

$3  15 

$2  75 

$2  95 

2.10 

2.10  3  34 

2  70 

3.25 

2  85 

3.05 

i . 

2.20 

2  20  3  44 

2  80 

3  35 

2  95 

3.  15 

I. 

2.  40 

2  40  3  64 

3  00 

3.55 

3.  10 

3.35 

. 

3.00 

3  00  424 

3  60 

4  15 

3.75 

3.95 

For  standard  claas:6eatinn  of  extras  for  sise  and  cutting  of  steel  bars. 

see  bar 

fard  of  July  1 5, 

?  in  and  larger 

1923 

ROLLED  FROM 
St. 

I.ouis  Dallas 

$2.35  $5f  $v 

RAILS 

St. 
Louis 
$2  75 

1  tallaa 

$:'  sn 

1 

2  45  -’  .  .5  v 

i.  . 

3  35 

3  48 

i 

2  55  S.OS 

BRICK — Contractors  price  per  1,000  in  carito  or  carload  lots  is  as  follows: 
- Coniinon - ^ 


t)ne  One  Year  ^  Pavinn  Block- 
Sept  2  Month  Aao  Aro  3-inch*  3}-inch* 


New  York  (del.)...  $20 

.40~22.40$20  40  22  40 

$17  50  18 

00 $43. 00 

$51 

00 

New  York  (at  dock) . . 

17.00 

17.00 

14  50 

C^hirago . 

12  00 

12  00 

12.00 

42.00 

45 

00 

8t.  Louis,  salmon  (del.) 

16  00 

16  00 

16  00 

40  00 

42 

50 

Oenver,  salmon . 

»(t$IO 

I0«M2 

12  00 

14  10 

14  10 

II  60 

35.00 

Pan  Francisco. . . . 

15  00 

15  00 

15  50 

IrOB  .Angeles . 

10  00 

9  00 

II  50 

(not  used) 

B‘*ton  (del.) . 

19  00 

18  50 

18  00 

45.00 

50 

00 

Minneapolis  (deL).  ... 

13  75 

13  75 

13  50 

Kansas  City . 

14  00 

13  50 

16  50 

(no  market) 

Seattle . 

15  00 

15  00 

15  00 

42 

50 

Cincinnati . 

15  50 

15  50 

17.00 

40  00 

45 

00 

Montre.al . 

20  25 

17  50 

17.50 

100  oot 

68 

00 

Detroit  (del.) . 

H.OO 

16.00 

16  00 

38  4) 

41 

50 

Baltimore . 

18  00 

18  00 

17  00 

40  00 

45 

00 

Atlanta . 

10  50 

10  50 

10  50 

40  00 

New  Orleans . 

15  00 

15  00 

15.00 

59 

00 

Ririuingham . 

14.50 

14  50 

12  50 

40  00 

45 

OO 

Philadelphia, . . 

19  00 

19  00 

19  00 

40.00 

50 

00 

PittRburgh  (del.) . 

16  00 

16  00 

16  00 

ricveland . 

I2(n.l4 

I2(ml4 

14  00 

*l‘'or  paving  blocks  3x81x4  and  3) 

x8)x4  respectively. 

tlnqvirted 

IIOM.OW  TILE — Price  per  block  in  carload  lots  to  contractor  for  hollow  build- 


ingtile.  . - New  York - - 

Perth 

Sept.  2  One 

San 

.Amboy 

on  Year 

Chi-  Phils- 

.St. 

Fran- 

N.  J.. 

Trucka*t  Ago 

cago  dflpliia 

Lfluis 

ciscot  F'actory* 

4x12x12..  $0.1112  $0. 1162  $0,075  $0  105 

$0.07 

$0. 108 

11x12x12...  .1667  .1743 

.096 

.094 

156 

8x12x12.  .2084  .2179 

.135  .205 

.128 

244 

10x12x12, . 

.167  . 

.  16 

$0  252 

12x12x12. . 

.215  . 

.  19 

.312 

*5  per  cent  off  for  cash.  tPartition  tile 

4x12x12 

8x12x12 

12x12x12 

Bieton . . . 

$0  085 

$0. 175 

$0.30 

Minneapolis  (f.o.b.  eara),. . 

.068 

1175 

.205 

Minneapolis  (delivered) . 

.076 

.13 

.225 

f'ineinnsti . 

.064 

.1295 

.1726 

Kansas  City . 

.088 

.158 

.242 

1  ienver . 

.075 

.155 

.  188 

Seattle  (delivered) . 

.09 

.18 

.26 

.085 

.  172 

New  Orleans . 

.13 

.20 

.35 

Detroit  (delivered) . 

OSSi 

.I59t 

.to 

.124 

.268 

.0895 

.  1837 

I  >allas . 

.112 

.  19 

.31 

Birmingham . 

.11 

.124 

Piirsbunth  (ddixrered) . 

.068 

.128 

.179 

Of  veiand . 

.062 

.if 

STRUerrURAL  M.ATERIAL  — Fol'owina  are  baw  prices  tier  100  lb  iii  carload 
lots,  f.o.b.  mill.  Pit tabiirah  and  BiniiinKhiim,  tmtether  with  quotations  in  !•  « 
than-earload  lots  from  warehouses  at  plma'a  imiiiial 

— - - — Warehoiw  — 


Pittsburgh 

Mill 

Bir¬ 

ming¬ 

ham 

New 

York 

Dallas 

.‘4t. 

Louis 

(  hi- 

cago 

San 

Fran 

eiseii 

Beams,  3  to  15  in.. 

$2  00 

$2.00 

$3  34 

$4  15 

$3  25 

$3  10 

$3.  30 

Channels,  3  to  15  in. 

2  00 

2.00 

3  34 

4  15 

3.25 

3  10 

3  30 

Angles,  3  to  16  in.,  }  in. 
thick . 

2.00 

2.00 

3  34 

4  15 

3  25 

3.  10 

3  30 

Tex-s,  3  in.  and  larger 

2.00 

2.00 

3  34 

4  15 

3  35 

3.10 

3  30 

Plates,  1  in.  thick  and 
heavier . 

1  90 

2  00 

3  34 

4  15 

3.25 

3  to 

3.30 

RIVETS — The  followinir  quotations  are  tier  100  ll>,:. 


.sTUrtTI  HAL 


Warehouse 


s—  New 

York— 

San 

PiUshurgb 

<  >no 

Chi- 

St. 

Fran- 

Mill 

S«  pt  2 

Vr  .Ago 

cago 

I.rOUi8 

cisco 

Dallas 

i  in . 

_  $2.50(u2  60 

$4  20 

$4  50 

$3  50 

$3  65 

$5  00 

$4  75 

CONE 

HEAD  BOII.I'R 

i  in . 

.  2.90 

$4  40 

$4  70 

$3  70 

$3  85 

$5  20 

$5  00 

t  and  11 

3.05 

4  55 

4  85 

3  80  4. 

20'.i  4  45 

5.35 

5  15 

i  and  A. 

.  3  30 

4  80 

5  10 

4  05 

4  oO 

5  60 

5  50 

NAIL.S- 

■The  following  quotations 

sro  per  keg  fr»»ni  warehouse: 

Pittsburgh 

Hirming* 

San 

St. 

Men- 

Mill 

ham 

Chicagii 

t  Kranciseo  Dallas 

1  Ixiuis 

treat 

Wire.. 

$2  65 

$2  65 

$3  05 

$3  75 

$4  25 

$2.93  $4  95 

Cut.. . 

2  80 

2  80 

5  .  JO 

5  00 

3.  15 

5.00 

SHIP  SPIKES — Current  prices  per  100  lb.: 


. —  San  Francisco — .  Seattle 
In  Galv.  Black  Black 

i .  $7  50  $5  75  $7.75 

i .  7  05  5.30  5  65 

i .  6  90  5.15  5  50 


PittsbiirRh  base  in  lots  of  200  kegs  or  more,  $3. 25. 


PREPARED  ROOFINGS  -Slate-surfaced  roohng  in  rolls  of  108  sq.ft.  ri«ts 
$i-il  per  roll  to  contractors  in  carload  lots  f.o.b.  New  York. 

Single  shingles,  slate  finish,  cisit  tn  $9  pi-r  s(|uare  (sufficient  to  cover  100  s(|.ft.) 
in  eiirloiul  lots,  f.o.b.  New  York.  Strip  shingles  (4  in  I)  f.o.b.  New  York,  in  car- 
loail  lot.s  to  contractors,  $5  09  [mt  a<|uare. 


ROOFING  MATERIALS — Prices  f.o.b.  New  York,  to  contractors  in  earloail 


lots: 

Tar  felt  ( 14  lb.  per  s<iuare  of  100  sq.ft.)  per  ton .  $72  SO 

Asphalt  coating  |ier  bbl.  .  17  00 

Asphalt  felt,  IHT  toll  74  20 


WINDOW  GLASS — ITnitisI  inches,  25,  bracket  site  6x8  to  I  Ox  1 5,  single  thickness 
"A-A,’’  83  per  cent;  "A,"  87  per  cent;  "B,”  89  per  cent.  Double  thickness  “.\A,” 
82  per  cent;  "A,”  86  per  cent;  "B,”  89  per  cent  discount  from  jobbers  list  at  New 
York  WMchouscs. 


SHEETS— Quotations  are  per  100  lb.  in  various  cities  from  warehouse  also  the 
base  quotations  from  mill: 


Blue  Annealed 

Pittehurgh 

Large 

Mill  Lou 

St. 

Louis 

Chicago 

San 

Fran¬ 

cisco 

New 

York 

No.  10 . 

.  ti.ei<us2.i0 

$3.60 

$3.50 

$3.90 

$3.89 

No.  12 . 

_  g.simj.ii 

3.65 

3.55 

3  95 

3  94 

No.  14 . 

_ f  38(<92  40 

3.7d 

3.60 

4.00 

3  99 

No.  16 . 

_ ?  .  $.566  2  50 

3.80 

3.70 

4.  10 

4  09 

Black 

•Noa.  18  to  20 . 

_  ».»0(^  2.95 

4.40 

3.90 

4.70 

'  4.30 

*Noe.  22  to  24 . 

_  S.«.5@  3  00 

4.45 

3.95 

4.75 

4.35 

•Noe.  26  and  27 . 

...  .  3  05 

4  SO 

4  00 

4.80 

4  40 

♦No.  28 . 

_ S.tOUi.  3  15 

4.60 

4.10 

4  90 

4  50 

Galvanised 

No.  10  . 

....  3  20(<«3  30 

4.70 

4.25 

5.00 

4.65 

Noa.  12  to  14 . . 

.  .  .  .  3  30(a;3  40 

4  80 

4.35 

5. 10 

4  75 

No.  16 . 

.  .  3.45663.55 

4.50 

5  25 

4.90 

Noa.  18  to  20 . 

3  60(^3  70 

5.10 

4.65 

5.40 

5.05 

Noe.  22  to  24  . 

,  3  75(^3  85 

5.25 

4.80 

5.55 

5.20 

♦Nos.  26  and  27 . 

3  90<ai4  00 

5  40 

4.95 

5.70 

5.35 

♦No.  28 . 

4  20<a4  30 

5  70 

5.25 

6.00 

5.65 

♦  For  painted  cemigated  sheets  add  30e.  per  1,000  Ib.  for  5  to  28  gage; 

25e.  for 

19  to  24  gages;  (or  galxranisad  corrugated  sheets  add  ISe.,  all  gages. 

LINSEED  OIL — These  prices  are  per  7t-lb.  gallon: 

<—  New  York - - 

One 

Si'pt.  2  Year  Ago 

Raw  in  baiTols  (5  bbl.  lots).. . .  $0  9$}  $1.08 


•  Chisago  —  ■■  ■ 
One 

Sept.  2  Year  Ago 
tO.SS  $1.08 
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WHITE  AND  RED  LEAD— Per  lOO-Ib.  kee,  base  price,  f.o.b  New  York: 

- - Dry - .  , - In  Oil - - 

Sept  2  I  Yr-  Ago  Sj'pt  2  I  Y’r.  Ago 

Red.  IIS  75  $16  7)  $17  25 

White  15  25  1  5  75  15  25  15  75 


E.  N.’R.  Price*  of  Construction  Materials 

™  1 _ I  Miscellaneous 


Lumber 

I’ricoe  wtedesale.  (ht  M.  ft.  b.in.,  to  coiitnictorH  in  carload  lots,  f.o.b. 


San  Francisco — I’riees  of  rough  Itoiiglas  fir  No. 
eonirartors  at  yards. 


common,  in  carload  lots  to 


6>8  and 

I0'l6>t8  and 

22  an<! 

12  Ft 

20  Ft. 

24  Ft 

25  to  32  Ft. 

3x3  and  4  . 

. ..  $26  00 

$27  00 

$28  00 

$31.00 

3x6  and  8 . 

...  26  00 

27  00 

28  00 

31  00 

4x4-6  and  6  ... . 

...  26  00 

27  00 

28  00 

31  00 

3x10  and  12 

26  00 

27  00 

28  00 

31  00 

3x14,  . 

30  00 

30  00 

32  00 

34  00 

4il0  and  12 . 

. .  26  00 

27  00 

28  00 

31  00 

4x14 . 

...  3000 

30.00 

32.00 

34  00 

24  Ft.  and  Under 

25  to  32  Ft. 

33  to  40  Ft 

6x10 . . 

$28  00 

$30  00 

$32  00 

6x14 . 

34  00 

36  00 

38  00 

8x10 . 

28  00 

30  00 

32  00 

8x14.  . 

34.00 

36  00 

38  00 

New  York  and  Chicafto — Wholesale  prices  to  dealers  of  long  leaf  yellow  pine. 

. - New  York--  ^  - - Chicago' - . 


20  Ft 

22-24 

20  Ft.  U 

p  to  32  Ft . 

and  Under 

Ft. 

and  Under  f 

'40.1  Douk* 

L  L.Y  P 

L.L.Y.P 

No  1  L.L.Y  P. 

las  Fir 

3x4  to  8x8..  .  .  .  .  . 

$43.00 

$44.00 

$41  50 

$40. 50 

3x10  to  10x10 . 

..  50.00 

51.00 

47  50 

40. 50 

3x12  to  12x12 . 

57.00 

58  00 

57.50 

40  50 

3x14  to  14x14..  . 

65.00 

66.00 

40  50 

3x16  to  16x16.. . 

77.00 

78.00 

42.00 

Other  Cities 


-8x8-ln.  i  20  I't.  and  Under - - 

1’.  1  ir*  Hemlock  Spruce 


1 2x1 2-In. 

20  Ft.  anil  I'mler 


Boston . 

$50  00 

$48  OOt  $50.00 

$50.00 

$60  00 

$.57..5«»t 

24  00 

23  00 

New  Orleans . 

35  00 

43  00 

Baltimore . 

32  50 

49  25 

53  00 

60  00 

38  00 

49  75 

Cincinnati . 

37  00 

73  00 

73  00 

85  00 

48  00 

77  00 

Montreal . 

50  00 

58  00 

60  00 

65  00 

Los  Angeles . 

.(.< .  (At 

Denver . 

36  25 

34.75 

34.75 

34  75 

Minnen{>olis . 

42  SO 

38.25 

34.50 

4S  bo 

Atlanta . 

31  00 

34.00 

Dallas . 

56.00 

56.00 

Kansa-s  City,  Mo.. . 

44  50 

42.75 

59  50 

42.75 

Birmingham . 

35  00 

40  00 

Philadelphia . 

54  00 

36  00 

38.00 

45.00 

65  00 

36  00 

Detroit . 

47  75 

46  75 

61.75 

46  75 

8t.  Louis . 

41.00 

53  00 

, —  l-In. 

Rough,  10  In.  X  16  Ft. — . 

2-In.  T. 

and  Gr. 

and  Under 

10  In. 

X  16  Ft. 

P. 

Fir* 

Hemlock 

P. 

Fir* 

Boston . 

$46  00 

$42  OOt  $45.00 

$50  00 

$48  OOt 

Seattle . 

22  00 

24  00 

New  Orleans . 

72  50 

45  00 

Baltinior*^ . 

55  00 

44  00 

44. 

00 

34  00 

50.00 

Cincinnati . 

70  00 

79.00 

75  00 

38.00 

85  00 

Montreal . 

45  00 

50  00 

40. 

.00 

65.00 

50.00 

Li«  .Angeles . 

i7  00 

36.00 

Denver . 

33.25 

33. 

25 

31  25 

Minneapolis . 

42  50 

36.25 

34  75 

3$  00 

34  25 

Atlanta . 

22  00 

28  00 

Dallna . 

52  25 

56  00 

KanAAii  City,  Mo . 

53.75 

43.75 

40.75 

48  00 

42  75 

Birmingham . 

30  00 

45(0)48 

Philadelphia . 

30  00 

36  00 

36.00  - 

52  00 

35  00 

Detroit... 

39  75 

37  00 

46  50 

41  25 

St.  Liniia . 

42  00 

29.50 

Bimi  ingham — Quotes 

carload 

lots.  f.o. 

b.  sidinRs;  $4  00  ndditinnni  per 

Diameters 

Points 

Lenirth 

Harge 

Rail 

12  in.  at  butt . 

6  in. 

30  to  50  ft. 

$0.14) 

$0  18] 

12  in. — 2  ft.  from  butt . 

...  6  in. 

50  to  59  ft 

.19 

.23) 

12  in. — 2  ft.  from  butt . 

...  6  in. 

60  to  69  ft. 

21) 

.25) 

14  in. — 2  ft.  Iron  butt . 

...  6  in. 

50  to  69  ft. 

.25) 

.34 

14  in. — 2  ft.  from  butt . 

...  6  in. 

70  to  79  ft. 

.27) 

.36) 

14  ia — 2  ft.  from  butt . 

. . . .  5  in. 

80  to  89  ft 

.35 

41 

STEEL  SHEETPILING-  The  following  price  is  base  per  100  lb.  f.o.b.  Pitts- 
burgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Sept.  2  One  Month  Ago  One  Year  Ago 

$2.25(0  $2.30  $2.25®$2  30  $2.25@$2  30 

CON('.RETE  MASONRY  UNITS — Standanl  8x8xl6-in.,  delivered  to  job,  each 

Denver .  $0.22  St,  Louis .  $0  18* 

Detroit .  16  Moston . 22 

New  Orleans  . 23  Minneapolis . 18* 

New  York  ( ItriKiklyn) . I8(ir  .  20  Philadelphia.  . 18<ii  .  20' 

Pittsburgh .  16  *F  o.b. 

WIRF  ROPK — I'iscounts  from  list  price  on  regular  grades  of  bright  and  galvan 
ixeil  are  as  follows:  Eastern  Territory 

New  Y'ork 
and  East  of 
Missouri  River 

Plow  steel  round  strand  rope .  35% 

Special  steel  round  strand  rope .  30% 

Cast  steel  round  strand  rope .  20% 

Round  strand  iron  and  iron  tiller .  5% 

Galvanizeil  steel  rigging  and  guy  rope .  7}% 

Galvanized  iron  rigging  and  guy  rope .  +  I2J% 


Plow  steel  round  strand  rope .  35% 

Special  steel  round  strand  rope .  30% 

Cast  steel  round  strand  rope .  20% 

Round  strand  iron  and  iron  tiller .  5% 

Galvanizeil  steel  rigging  and  guy  rope .  7}% 

Galvanizeil  iron  rigging  and  guy  rope .  +  I2J% 

California,  Oregon,  Nevada  and  Washington:  Discount  5  points  less  than  dis¬ 
count  for  l^astern  territory. 

Wyoming,  New  Mexico  and  Colorado;  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  leas  than  discount  for  F'astern  territory. 

Montana,  Idaho  and  lUah;  DLscoiint  10  {stints  leas  than  discount  (or  F.asteni 
territory. 

North  Dakota,  Nebraska,  Kansas,  (Iklahoma  and  Texas:  Discount  5  {stint., 
less  than  discount  fur  Eastern  territory. 

MANILA  ROPE — For  ro{>e  smaller  than  J-in.  the  price  is  )  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.  Ti  e 
numls'r  of  feet  per  pound  for  the  various  sizes  is  as  follows:  l-in.,  8  It.;  }-in..  6; 
i-in.,  4!;  l-in.,  31:  l!-in.,  2  ft.  10  in.;  D-in.,  2  ft.  4  in.  Following  is  price  |s>r 
{xtund  for  2-in.  and  birger,  in  1200-ft.  coils: 


New  Y'ork — W'holcsale  price  of  long-leaf  pine  (merehantablel  to  dealers:  to 
contractors,  delivered  froni  lighters  or  cars  to  job,  $5(ii!$l0  additional,  .'thort-leaf 
pine  costs  $3  {s'r  M.  ft.  less 

Over  24  ft. — Add  $1  for  <-aeh  additional  2  ft.  in  length  up  to  32  ft.  and  $| 
for  eaeh  :uldilional  fisit  from  32  to  36  ft. 


$0.  21 

$0.2}i 

.25 

.22) 

.24 

San  Francisco . 

Montreal . 

.17 

Atlanta . 

.27 

Detroit . 

.24) 

Denver . 

.im. 

25  Baltimore . 

.18 

.21 

)'V 

.31 

.  .26(<|  .27 

Philadelphia . 

25 

EXPLOSIVES — Price  {)er  {jnund  of  dynamite  in  small  lota; 

, - Gelatin - - 

40% 

60:"i 

New  York . 

.  $0,265* 

$0.287S‘ 

Boston . 

. 23 

.25 

Kansas  City . 

. 2025 

.22 

Seattle . 

. 165 

.19 

Chicago . 

. I95t 

.2l75t 

Minnea{>olia . 

. 1917 

.2123 

St.  Louis . 

. 22 

.245 

Denver . 

. 2025 

.2275 

Dallas . 

. 225 

.302 

Los  Angeles, . 

. 1875 

.2225 

Atlanta . 

. 23 

25S 

Baltimore . 

. 22 

.23 

Cincinnati . 

. 22 

.245 

Montreal . . . 

. ms 

.IS'JS 

Birmingham . . . . . . 

. 22 

.24 

New  Orleans . 

. 233 

.26 

San  Francisco . 

. 1625 

.  1922 

Philadelphia . 

.24 

*  S|>eeial  gelatin,  t Quantities  above  500.  lb.  and  liws  than  a  ton. 

CHEMICALS— Water  and 

wwaire 

treatment  chemicals,  spot  shipment.'  in 

carload  lots,  f.o.b.  works: 

M  ft.  to  contractors 

Roston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver — Quotes  dealers  price  to  eontraetors  on  large  project*. 

.“^t.  Louis — Wholesale  price  to  contractors,  f.o.b.  cars.  $2  per  M.ft.  additional. 
Seattle — Price  to  contractors,  delivered. 

Dallas — Wholesale  to  contractors.  $10  {ter  M.ft.  additional 
•Douglas  fir  tPrime 

PILES — Prices  |)cr  lineal  foot,  pine  piles  writh  bark  on,  f.o.b.  New  York: 


Sulphate  of  aluminum,  in  bags,  t>er  100  lb . $2.00(u  $2  I ) 

Sulphate  of  cop{}CT,  in  bbl.,  {)er  100  lb .  4.M(ii  5  00 

Soda  ash,  58%,  in  bags,  i)er  100  lb .  1.38 

Chlorine,  liquid,  tanks,  {jer  lb . 04(a'  .04) 

IlyTsichlorite  of  lime  (bleaching  {xiwder)  in  drums,  {)er  100  lb .  2.00(i>  2  10 

FREIGHT  RATES — On  finished  steel  firoducts  in  the  Pittsburgh  district,  in¬ 
cluding  plates,  structural  sha{>ra.  merchant  steel,  bars,  pi(>e  fittinm,  plain  ami 
galvanised  wire  nails,  rivets,  spikes,  bolts,  flat  sheets  (except  planimea),  chains, 
etc.,  the  following  freight  rates  are  effective  in  cents  (>er  11)0  lb.,  in  carloads  of 
36,000  lb.: 


.  $0  58 

$0.29 

Baltimore . 

. 31 

Kansas  Cfitv . 

.735 

Birmingham . 

. 58 

New  Orleans . 

.67 

Boston . 

. 365 

New  Y'ork . 

.34 

Buffalo . 

. 265 

Pacific  Coast  (all  rail) . 

..  1.15* 

Chicago . 

. 34 

Philadelphia. . 

.32 

Cincinnati . 

. 29 

St.  Louis . 

43 

Cleveland . 

. 19 

St.  Paul . 

.60 

Denver . 

.  1.15* 

*  Minimum  carload,  50,000  lb.,  structural  steel  only;  80,000  Ib^  for  other  iroa 
or  steel  {troducts. 


